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Army and to tho several military posts during the year ending June 30, 
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Arsenals and armories during the year ending June 30, 1853, statement of 
the principal operations of tho United States 

Asylum in the District of Columbia, report of the Secretary of the Interior 
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Attorney General and Secretary of the Treasury on tlic claim of the execu- 
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Bedini to the United States, correspondence with the government of the 
Papal States, in relation to the mission of Archbishop Goetano 

Blake to remove tho Indians from Florida, report in relation to the employ- 
ment of Luther 

Blake, late agent for tho removal of the Indians from Florida, the objects 
for which expended, and tho number of Indians removed; statement of 
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Point and Alcatrazas Island 

California, under contracts with Indian agents in 1851 ; correspondence, 
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examination and survey of a route for a 
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Obiibiis, report of the Superintendent of the 

Ceatral America, information communicated by the President of the United 
States, in relation to questions between Great Britain and the United 
States in renpect to the government of. 

Central America, correspondence with the diplomatic agents of the govern- 
ment of Great Britain in relation to « . . . 

Chief engineer's department of the army during the year 1853, annual re- 
port of the operations of the 
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year 185.3, statement of the number and compensation of 
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Commissioner of Indian Affairs, with statements ot the operations of that 
branch of the public service during the year 1852, report of the 
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and navy pensions, and bounty land, annual report of the 

Commissioner of Indian Affairs, asking an additional appropriation for the 
general incidental expenses of the Indian service m the Territory of 
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in the 
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of the board of inspectors of the penitentiary for the 

Dolphin, to ascertain oceanic currents, new routes, &c.; report with charts, 
kc., of the cruise of Lieutenant Samuel Phillips Lee, commander of 
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Florida Indians. (See Blake.) i 

Florida, report in relation to the improvement of the bar of the St. John's 

river, in 12 ! 

Foreign maib. (See Mails.) 

Foreign coin. (See Coin.) 

Fort Point. (See California.) 

Fortifications, &c., of the United States, with estimates for repairs, &c., 
for the year ending June 30, 1855, statement of the present condition 
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Fortifications at the Tortuffas and Key West, report on the expediency of 
promptly completing Uie • . . 10 

Fourth Auditor. (See JudUor. ) 

France since the revolution of 1848, report of H. S. Sanford, late Ameri- 
can charge d'affaires at Paris, on tlie administrative changes in 10 I 68 { 119 
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Interior, commuDicating a list of rejected applications for pensions, and 
ncommending that the act of l< ebruary 3, 1853, to continue half-pay 
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King, relative to difficulty between him and the government of Greece; 
communications from Mr, Marsh, the American minister at Constan- 
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Kingsley, deceased, prating payment of interest on his claim, arising un- 
der treaty with Spain of 1819, report on the petition of the executor 
of Zephaniah ; 

Koezta ; correspondence between the United States consul at Smyrna and 
the American legation at Constantinople, and between said consul and 
the United States government m relation to Martin. 

Koflita, an Hungarian refugee and inchoate citizen of the United States; 
correspondence in relation to the seizure and imprisonment, by the 
Austrian authorities, of Martin 

Koflstabythe Austrian authorities at Smyrna, communications from the 
American legation at Constantinople respecting the seizure of Martin . . 

L. 



Lakes, annual report of the survey of the north and northwestern 

Lakes C^iamplain, Ontario, and Erie, report of Major Tumbull of the pro- 

g i osfl of the various works on. 

LuM, annual report of the Secretary of the Interior in relation to the 

public 
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Land Office, accompanying the report of tlie Secretary of tlie Interior, in 
relation to the operations of the General Land Office during the year ! 
1853; report of the Commissioner of the General. (See tchedvie of 
accompanying documents at page 89.) 1 

Lands to the several States for the benefit of indigent insane persons," veto 

of the bill entitled *'An act to make a grant of public 8 

Law, designed to supersede all existing laws on the subject, and to embrace 
all needful provisions for regulating the foreign and domestic commerce 
of the United States in American and foreign vessels, draft of a general 
revenue 1:2 

Lee, commander of the United States surveying bri^ Dolphin, under act i 
of March 3, 1849, for testing new routes and pcr^cting the discoveries 
made by Lieutenant Maury, report, with charts, of the cruise of Lieu- 
tenant S. P 9 

London exhibition. (See Great Britain.) 

Lynch 's expedition to Africa, report of Commander 3 

M. 

Mail steumei-s for the year ending June 30, 1853, statements of postages 

and revenue by ocean 3 

Mails by ocean steamers to foreign countries, report in relation to contracts 

for the transportation of. 3 

Mail service during the year ending June 30, 1853, in the several States 

and Territories, tabular statements of . • • ; 3 

Mails b}'^ States and Territories, and the amount of postages collected in 

each, statement of the transportation of the ; 3 

Mail, report of the causes of the repeated detention of the northern , 4 

Mail between certain places on the Mississippi river, under act of August 

31, 1852, report of measures taken to establish a daily 8 

Mails, statement of the annual pay of the several railroad companies in the ' 

United States for the transportation of the 8 

Marine hospitals. (See Hospitals.) 

Marine hospiul fund. (See Uospitat.) 

Marsden, a citizen of the United States, correspondence with the Brazilian 

government relating to the seizure of the American barque Griffin, 

and the imprisonment of George 13 

Mechanic arts, inventions, &c., annual report of the Commissioner of 

Patents relating to G | 

Meteorological observations, by Professor Espy, report of 3 

Military roads in Oregon, instructions respectmg 2 

Military establishment for the year 1853, statement of contingent expenses 

of the 4 

Military asylum in the west, report of tlie commissionent appointed to ex- 
amine the different sites offered for a 4 

Militia for the year 1852, report of the apportionment of arms to the ' 3 

Militia of all the States ana Territories, with their arms, accoutrements, , 

and ammunition, abstract of the returns of the 8 , 

Mint of the United States at Philadelphia, upon the fineness and value of 

foreign coin, report of the director of the 8 

Mint at Philadelphia, or charged to depositors for refining, and other 

charges since March 3, 1 853, statements of the expenditures at the 12 

Mint at New Orleans, report of the present condition of I he building of 
• the United States branch 12 

N. 

Nautical Almanac. {See Mnanac.) 

National armories. (See ^^rmories.) I 

Naval Academy, report of the Secretary of the Navy in relation to the con- 
dition of the... ' 3 

Naval Academy, report of the annual board of examiners in relation to the 

organization, condition, &c., of the 3 

Naval Academy, that a vessel propelled in part by steam be used as a prac- "j 
ticR sliip ; and report of the commandant of in the late cruise of I ^ 
the practice ship. Recommendation of the board of examiners of | ' 
the... J 
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Naval depot at Newport, Rhode fsland, report in relation to the establish- 
ment of a.. • • • 

Naval depot at Beaufort, North Carolina, report in relation to a.. 

Navy, exnibiting the conidition of the navy, operations of naval squadrons, 
with views relating to an increaise of the naval force, its reorganiza- 
tion, and a modification of the laws regulating it, annual report of the 

Secretary of the 

,See lUt of papers aecfmtpanying the above at page 320.) 

Navy since tho report of December 1, 1852, list of deaths, resignations, and 
dismissions in the • 

Navv, communicating the report of the cruise, witli charts, &c., of Lieut. 
S. P. Lee, commander of the United States surveying brig Dolphin, 
imder tho act of March 3, 1849, for testing new routes, temperatures, 
currents, &c. , report of tiie Secretary of the 

Navy, communicating information from the bureau of navy yards and 
'docks, in relation to "the floating balance dock, basin, and railways 
at the navy yard, Pensacola," report of the Secretary of the 

Navv in relation to the establishment of a naval depot at Newport, Rhode 
Island, report of the Secretary of the 

Navy in relation to the application of surface or fresh-water condensers to 
steamships belonging to the United States, report of the Secretary of 
the. 



Vol 



12 
12 



No, 



Navy in relation to a naval depot at Beaufort, North Carolina, report of 

the Secretary of the 

New Orleans, condition of the building of the United States mint at i 

New Orleans, report respecting the repair of the marine hospital at ' 

Newport, Rhode Island, report in relation to the establishment of a naval I 

aepot at •• • 

Nicaragua, correspondence between Captain Hollins, of the United States > 

ship Cyane, and the authorities of San Juan de i 

Nicaragua or Grcytown, by Captain Hollins, report in relation to the bom- ' 

bardment of. I 

Nippes, copies of pa])ers and vourhers on file in the War Department in ' 

relation to the claim of Daniel 



12 



O. 

Ohio river. {Sec Rice r.) 

Ordnance department during the fiscal year ending June 30, 1853, report * 

of the principal operations of the ' 3 

Oregon, report respecting Indian hostilities in 1 

Oregon, instructions respecting military road in 2 



Pacific railroad. (See Railroad.) 

Papal States relative to the mission of Archbishop Gaetano Uedini to tho 
United States, correspondence with the government of the 

Patent Office building, report and examination and measurement of tho 
materials and work furnished by contract for the 

Patents (part 1) relating to the mechanic art;', inventions, &c., annual re- 
port of the Commissioner of 

Patents (part 2) relating to agriculture, &c., annual report of the Commis- 
sioner of 

Paymaster general's department of the army during the year of 1853, re- 
port of the operations of the 

Penal codes in diflerent countries of Europe, synoptical history by II. S. 
Sanfbrd, late charge d'affaires at Paris, of tiie system of. .... .' 

Peni nsula of Florida . ( See Canal. ) 

Penitentiary for the District of Columbia, for the year ending December 
3], 1853, annual report of the board of inspectors of the. 

Pensions in relation to revolutionary, half-pay, invalid, and navy pensions, 
and bounty lands, annual report of the Commissioner of. 

Pensions, and recommendation by the Secretary of the Interior to amend 
the act of 1853 to continue half-pay to certain widows and orphans, 
report with a list of rejected applications for 

Philadelphia, report of the Postmaster General in relation to proposals sub- 
mitted to him for the purchase of a site for u post office at 



Page. 



70 

78 



1 
1 

59 



10 64 
12 ! 70 



I 



89 



1 1 
1 I 

1 ! 



I 



4 ' 23 

8 I 48 

6 I 27 

7 I 27 
2 1 

10 . 68 

H ' 45 
I 1 

4 21 

12 ' 81 



I 



297 

322 

1 

1 
1 



12 
12 
12 


78 ; 
74 

75 '■' 


1 
1 

1 


12 


70 1 


1 


4 


«i 


1 


12 


85 


1 


10 


85 : 


1 



263 
37 
67 



1 
1 

1 

1 

127 



48.'> 

1 
1 



Digitized by 



C^oogle 



12 



INDEX. 



Subjert. 



Portugal, relating^ to the brig General Armstrong, report in relation to 
tne correspondence with the government of 

Postafres and revenue by ocean mail steamers, for the fiscal year ending 
J^e 30, 1853, tabular statements of. > 

Postages collected and amounts paid for transportation of the mails in the 
several States and Territories, statements of 

Postal arrangements between the United States and the West Indies, &c., 
in concurrence with the convention with Great Britain, report of. .... . 

Postal arrangements between the United States and the west coast of 
South America, report of < 

Postal arrangement between the United States and Bremen, report of. .... . 

Postmaster General for the year 1853, annual report of the 

Postmaster General, communicating the causes of the repeated detention 
of the northern mail, report of the 

Postmaster General respecting the measures taken to establish a daily mail 
between certain places on the Mississippi river, under the act of Au- 
gust, 1852, report of the • 

Postmaster General, communicating a statement of the annual pay of the 
several railroad companies in tlie United States for the transportation 
of the mails, report of tlie 

Postmaster General, in relation to proposals submitted to him for the pur- 
chase of a site for a post office in Philadelphia, report of the 

Post Office Department during the year ending June 30, 1853, statement 
of expenditures and receipts of the 

Post office in Philadelphia, proposals submitted to tlie Postmaster General 
for the purchase of a site for a 

Poet Office Department for the year ending June 30, 1853, statement of 
receipts and expenditures of the 

Pottawatomies. (See Indians.) 

President of the United States on the state of the Union, (parts 1, 2, and 3, 
in vols. 1, 2, 3,) message from the 

President of the United States, transmitting a report of the correspondence 
relative to the claim on the government of Portugal in the case of the 
brig General Armstrong, message from the 

President of the United States, communicating information in relation to 
the transactions between Captain Hollins, of the United Suites ship 
Cyane, and the authorities of San Juan de Nicaragua, message from 
the 



President of the United States, communicating information in relation to 
the claims of citizens of the United States against Ha^ti, with the 
correspondence of the special agent to that government in 1849, mes- 
sage from the 

President of the United States, communicating further correspondence 
with Great Britain in relation to Central America, growing out of the 
treaty of Washington of July 4, 1850, message from the 

President of the United States, communicating a copy of the corresjiond- 
ence with the government of the Papal States, relative to the mission 
of Archbishop Gaetano Bedini to the United States, message of the. . . 

President of the United States, transmitting a set of works illustrative of 
the exhibition in London in 1851, presented by the British government 
to the government of the United States, message from the 

President of the United States, communicating a copy of the correspond- 
ence in relation to the repair of the United States steam-frigate Sus- 
quehanna at Rio dc Janeiro, message from the 

President of the United States, communicating copies of all communica- 
tions from the American legation at Constantinople, respecting the 
seizure of Martin Koszta by Austrian authorities at Smyrna, message 
from the 

President of the United States, communicating a plan proposed by the 
Attorney General for the enlargement and modification of the judicial 
system of the United States, message from the 

President of the United States, communicating the annual report of the 
Board of Inspectors of the Penitentiary for the District of Columbia, 
for the year ending December 31, 1853, message from the 

President of the United States, transmitting a copy of the correspondence 
in relation to the imprisonment of James H. West in the island of 
Cuba, message from tlie 
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President of the United States, communicating the correspondence between 
Mr. &chenck. United Estates minister at Brazil, and the Secretary of 
State, in relation to the African slave trade, message from the 

President of the United States, communicating the correspondence between 
the United States consul at Smyrna and the American legation at 
Constantinople, and between said consul and the United States govern- 
ment, in relation to Martin Koszta, message from the 

President of Uio United States, communicating a report of the Attorney 
Genera], suggesting modifications in the manner of conducting the 
legal business of the government, message from the 

President of the United States, returning to the Senate, with his objections, 
the bill entitled ** An act making a grant of public lands to the several 
States for the benefit of indigent insane persons," message from the. . . 

President of the United States relative to the expediency of further 
measures for the safety, health, and comfort of immigrants to the 
United States by sea, message from the 

President of the United States, communicating copies of the correspond- 
ence in relation to the arrest at Bremen of Conrad Schmidt, and at 
Heidelburg of £. T. Dana, and other citizens of the United States ; 
abo, copies of correspondence with the king of Prussia, on the sub- 
ject of religious toleration, message from the 

President of the United States, communicating the report of an investi- 
gation of tlio charges of fraud and misconduct in office, alleged against 
Alexander Ramsey, superintendent of Indian affairs, message from 



the 



President of the United States, communicating a letter from H. S. San- 
ford, late charge d'affaires at Paris, on the different systems of penal 
codes in Europe ; also, a report on the administrative changes in 
France since the revolution of 1848, message from the 

President of the United States, communicating copies of tlie correspond- 
ence between Mr. Marsh, the American minister at Constantinople, 
and the Secretaries of State, Mr. Webster, Mr. Everett, and Mr. 
Marcy, in relation to difficulties between the reverend Mr. King and 
the government of Greece, message from the 

President of the United States, communicating copies of two communica- 
tions from her Britannic Majesty's minister to the Secretary of State, 
relative to the health on shipboard of emigrants from foreign countries 
to the United States, message from the 

President of the United States, communicating information respecting the 
bombardment of Grey town, or San Juan de Nicaragua, message from 
the 



President of the United States, communicating information concerning our 
relations with Spain, message from the • 

President of the United States, communicating correspondence and docu- 
ments respecting the claims of persons for services performed, and 
sapplies and subsistence furnished to the Indians in California, under 
contract with Indian agents in 1851 , message from the 

President of the United States, communicating copies of the correspond- 
ence between Ferdinand Coxe, late charg€ d'affaires of the United 
States at Brazil, and the Brazilian government, concerning the seizure 
of the careo of the American barque "Griffin," and the imprison- 
ment of George Marsden, a citizen of the United States, message 
from the 

Printing, annual report of the superintendent of the public 

Proasia, on the subject of religious toleration, correspondence with the 
kinff of. • 

Public Lands. (See Lands.) 

Public printing. (See Prinlini^.) 



Quartermaster Generars department of the army during tlie year 1853, 
report of the operations of the • 

^Quartermaster General *s department in the settlement of accounts, report 
of inconveniences arising under late enactments of Congress in the. . . 
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Railroad route to the Pacific, instructions for a survey of a ' 

Railroad, report of Col. Long in reference to the Pacific 

Railroad from the Mississippi river to the Pacific ocean, reports of engi- . 
ncers of explorations of a route for a 

Railroad to the Pacific ocean, rcnort by Lieutenant Williamson of his sur- | 
veys to ascertain a practicable route for a 

Railroad companies in the United States for the transportation of tlie ; 
mails, statement of the annual pay of the several 

Ramsay and others, at lleidleburg. correspondence in relation to the arrest, 
&c., of Doctor 

Ramsey, superintendent of Indian afi'airs in Minnesota, report of the inves- : 
tigation of the charges of fraud and official misconduct alleged against 
Alexander 

Receipts of the Post OHire Department for the fiscal year ending June 30, 
1853, statement of. 

Receipts and expenditures of tlie government for the year ending June 30, 
1853, statement of. I 

Receipts and expenditures of tlio governinent f(ir the quarter ending Sep- { 
tember 30, 1853, statement of. 

Receipts and expenditures of the Marine Hospital fund for the year ending 
June 30, 1854, statement of. ' 

Receipts and ex{>enditures of the Post Otfice Department for the year end- 
ing June 30, 1855, statements of 

Religious toleration, correspondence witli the King of Prussia on tlie sub- 
ject of. 

Revenue law designed to supersede all existing laws on the subject, &c., 
drail of a general • 

River and harbor improvements, report respecting 

River and harbor improvements, regulations in relation to.. I 

Rivers, report in relation to the improvement of the western ' 

River at Louisville, examination, survey, and report on the various methods | 
devised for the improvement of the falls of the Ohio 

Rivers, reports with estimates in relation to tlie improvement of the Ohio, ; 
Mississippi, Missouri, Arkansas, and Illinois ' 

Rivers and harbors during the 3'car 1853, report of work done on 

Rivers and lake harbors in relation to tlie estimates for the fiscal year 
ending June 30, 18o5, abstract of tlie proceedings of the board of 
engineers of western : 

River, report of the Secretary of War communicating information in rela- 
tion to the improvement of the Arkansas | 

Rivers and harbors, report in relation to the work done under the appro- I 
priations of 1852, for the improvement of the western : 

River St. John, Florida, report in relation to the improvement of the bar | 
of the i 

River Brazos, Texas, and the survevs of Georgetown harbor, Soutli Caro- 
lina, and the Savannah river from Savannah up to Augusta, reports 
on the improvement of thn 

River Savannah up to Augusta , report of the survey of the.. 
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St. John's river. (See Hirer. ) 

Salt and Turk's Island salt, in the cure and packing of provisions, report 
of the expcrimcntK made to test the relative efficacy and usefulness of 
Onondago solar 

Sanford, late charge d'affaires at Paris, with an account and history of the 
different syhtcms of penal codes in Europe ; also, on the administra- 
tive charges in France since the revolution of 1848, letter from H. S.. . 

San Francisco, report and correspondence in relation to the wreck of the 
steamer 

San Juan de Nicaragua, (See .N'lVffrffsfMa.) 

Savannah river. (Sjo Kiver.) 

Schmidt, and at Heidclburg of E. T. Dana. W. B. Dingle, and Doctor 
Ramsay, correspondence in relation to the arrest at Bremen of Conrad . 

Second Auditor of tne Treasury. (See ^iutlUor and Treasury.) 

SocreUry of State. (See State.) 
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Secretary of the Treasury . (See Treasury.) 

Secretary of the Interior. (See Interior.) 

Secretary of War. (See War.) 

Secretary of the Navy. (See Abry.) 

Securities held in Europe, and other foreign countries, June 30, 1853, re- 
port, with statements of the amount of American , 

Securities of the United States redeemed since March 3, 1653, statement 
of the amount of bonds or other 

Slave trade, correspondence between Mr. Schcnck, United States minister 
to Brazil, and the Secretaries of State, Mr. Webster and Mr. £verett, 
in relation to the African , 

Spain, information communicated by the President of the United States 
concerning our relations with tlie government of 

Squadrons, report of the Secretary or the navy in relation to the services 
of the naval 

State and Mr. Ilulseman, the Austrian cliar^^e d'affaires, in relation to the 
seizure and imprisonment of Martin Koszta by the Austrian govern- 
ment, correspondence between the Secretary of. 

State, showing the disbursements for the service of the State Department 
for the fiscal year ending June 30, 1853, report of the Secretary of. . . . 

State, communicating a copy of the correspondence in relation to the claim 
on the government of Portugal relative to the brig General Arm- 
strong, report of tlie Secretary of 

State in relation to claims of citizens of the United States against Hayti, 
with the correspondence of the special agent to said government in 
1849, report of the Secretary of. 

State and the diplomatic agents of Great Britain in relation to Central 
America, correspondence between the Secretary of 

State, witli the names and compensation of clerks and other persons em- 
ployed in the State Department during the year 1853, report of the 
Semtary of 

State, transmitting to the President a communication from 11. S. Sanford, 
late charge d affaires at Paris, on the different systems of penal codes 
in Europe ; also on the administrative changes in France, letter of the 
Secretary of 

Steamers for tlie year ending Juno 30, 1853, statements of postages re- 
ceived by ocean mail 

Steamer San Prancisco, report of Secretary of War, witli information in 

relation to the wreck of the 

Steam frigate Susquehanna at Rio dc Janeiro, correspondence in relation 

to the repair of the 

Steamships belonging to the United States, report on the application of 

surface or fresh water condensers to 

Superintendent of the coast survev, report of the 

Surgeon General's department of the army during the year 1853, annual 

report of the operations of the 

Survey of the nortn nnd northwestern lakes, annual report of the 

Susquehanna. (See Steam Prit^aie Susquehanna.) 

T. 
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Topographical engineers. (See Engineers.) 

Tortugas. (See Key West.) 

Treasurer of the United States, witli receipts and expenditures of the Post 
Office Department for the year ending June 30, 1853, report of the. . . 

Treasury for the Post Office Department, for the year ending June 30, 
1853, with stitistical information called for by Senate resolution of 
March 25, 18.52, report of the Auditor of the \ 3 

Treasury on the state of the finances, annual report of the Secretary of the 
(See list of papers accompanying the above at page 24 of the satne.) 

Treasury showing the number and names of persons employed in the coast 
survey, and Uieircoinpensation, with a statement of expenditures made 
under the direction of^ the sufjerintendcnt thereof, report of the Secre- 
tary of the • 

Treasury, communicjitinff a statement of receipts and expenditures of the 
marine hospital fhna for the year ending June 30, 1853, report of the 
Secretary of the 
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Treasury, with copies of accounts rendered by persons charged with the 
disbursement or application of moneys, &c., for the benotit of the In- 
dians (or the year 1852, report of the Second Auditor of the , 

Treasury in relation to amounts paid to the owners of certain vessels sunk 
for tlie defence of Baltimore in 1814, (parts 1 and 2,) report of the 
Secretary of the 

Treasury in relation to the prices of various kinds of iron, report of the 
Secretary of the 

Treasury in relation to the amount of American securities held in Europe 
and other foreign countries June 30, 1853, report of the Secretary of 



the. 



Treasury, communicating a report of the director of the United States 
mint at Philadelphia upon the fineness and value of foreign coins, re- 
port of the Secretary of tiie , 

Treasury in relation to the amount expended for the transportation of 
troops, supplies, and munitions for the land and naval forces in the 
Pacific ; also for the transportation of the mails for the last three years, 
report of the Secretary of the 

Treasury, communicating a statement of the amount of bonds or other se- 
curities of the United States redeemed since March 3, 1853, report of 
the Secretary of the.... , 

Treasury, communicating statements of the expenditures of the mint, and 
the amount received at the mint in Philadelphia, or charged to deposi- 
tors for refining, and other charges, since March 3, 1853, report of the 
Secretary of the , 

Treasury, communicating information respecting the present condition of 
the building of the United States branch mint at New Orleans, report 
of the Secretary of the. • 

Treasury, communicating information respecting the repair of tlie marine 
hospital at New Orleans, report of the Secretary of the , 

Treasury, communicating a draft of a general revenue law, designed to 
supersede all existing laws on the subject ; with provisions for regulat- 
ing the foreign and domestic commerce of the United States in Ameri- 
can and foreign vessels, report of the Secretary of the 

Treasury ia relation to marine hospitals and the collection and disburse- 
ment of the hospital fund, with the sums annually appropriated by 
Congress therefor, report of the Secretary of the , 

Treasury and the Attorney General on the petition of Kingsley B. Gibbs, 



executor of Zephaniah Kingsley, deceased, praying payment of inter- 
est on his claim arismtr under the treaty with Spam oi ] 
the Secretary of the. 



Spam oi 1819, report of 



Treasury, communicating the report of the superintendent of the coast sur- 
vey, report of the Secretary of the • 

Treaty made with the Pottawatomies October 26, 1832, report in relation 
to the fulfilment of the stipulations of a 



V. 

Vessels sunk for the defence of tlio harbor of Baltimore in 1814, (parts 1, 
2,) statement of amounts paid to tlie owners of certain.. , 

Veto of the bill making a grant of public lands to the several States for the 
benefit of indigent insane persons, reasons assigned by the President of 
the United States for his 



W. 

War, of the operations of the War Department during the year 1853, report 

of the Secretary of the 

(See List of accompanying documenU at page 34 of the above.) 

War, communicating a statement of the expenditures at the national armo- 
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REPORT OF THE SECRETARY OP WAR. 



War Department, 
Washington^ December 1, 1853. 

Sir . I have the honor to submit the following report of the opera- 
tions of this department daring the past year: 

The authorized strength of the army (as now posted) is 13,821, 
officers and men ; but it will be seen by the accompanying table, pre- 
pared in the Adjutant General's office, from the latest returns, that the 
actual strength is only 10,417. Of this number, 8,878 are employed 
ill the frontier departments or are now on the route to them. 

It gives me pleasure to say that the measures taken for the protection 
of the inhabitants of our frontiers have, under the direction oi able and 
zealous commanders, been more than usually successful. The troops 
have everywhere been actively and constantly employed. Indian dep- 
redations have been comparatively infrequent, and, except in Califor- 
nia and Oregon, have not attained more than a local importance. 

In the Indian country immediately west of the Mississippi but two 
or three instances of collisions have occurred. Arrangements are now 
in progress which, by the establishment of new posts in more favora- 
ble positions, will enable the department to dispense with a number of 
the smaller and less important posts ; to give increased security to that 
fr(xitier ; to employ a greater force for the protection of the emigration 
crossing the great plains of the west ; and, at the same time, materially 
diminisn the expenses of the military establishment in that part of the 
country. 

In Texas, Indian hostilities have diminished in frequency and in 
importance, and in a majority of the cases that have bJeen brought to 
the notice of the department, the depredations have been committed by 
Indians from Mexican territory. As the Rio Grande is the boundary 
between this country and Mexico, and the positions to be occupied on 
it for the protection of that frontier and the tulfilment of our treaty stip- 
ulations with the republic of Mexico will, in all probability, be perma- 
nent, the force on that river has been considerably increased, and ar- 
rangements are now being made, under the direction of Major General 
Smith, aided by an experienced officer of engineers, to select the most 
suitable positions for tlie attainment of these objects, and for the con- 
struction of field works for their defence. As a part of this system, 
orders have been given for the establishment of a strong post on the 
Rio Grande, opposite the Mexican town of El Paso, in the neighborhood 
of which Indian hostilities and collisions between the frontier inhabi- 
tants of the two countries have occurred. It is also in contemplation 
to establish a large post at the point where the great trail of tne Co- 
manche Indians crosses the Rio Grande. Other dispositions for the 
control of the Indians on the northern frontier of Texas are also in pro- 
gress, and, when they are completed, the department hopes with confi- 
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dence to give a very great degree of security to both the Mexican and 
Indian frontiers of that State. 

New Mexico has been comparatively exempt from Indian disturb- 
ances during the past year. The few that have occurred have gen- 
erally been traced to marauders and outlaws, for whose actions none of 
the tribes of that country can justly be held responsible. Those to 
which they nominally belong have given assurances which, it is be- 
lieved, they are endeavoring in good faith to carry out, of their inten- 
tion to apprehend and deliver up these marauders, and' restore the 
property plundered by them. 

The Indians of California and Oregon are numerous and warlike ; 
but as they were divided into small independent bands, having no gen- 
eral head, and were in a great measure destitute of firearms, their 
hostilities in previous years were not important. Now, however, that 
the rapidly extending settlements of those countries are driving the In- 
dians from their accustomed haunts and crowding them into narrower 
limits, they are forced into combinations both formidable and frequent. 
Within the past three years their hostilities, the result in many in- 
stances of the intrusion and aggressions of the whites, have been almost 
uninterrupted ; and it is officially known that, in northern California and 
southern Oregon alone, within this period, the lives of more than a hun- 
dred whites and several hundred Indians have been sacrificed in col- 
lisions between the two races. The force in that country is not now, 
and never has been, sufficient; and, impressed with the idea of its en- 
tire inadequacy, the department some time since ordered a regiment of 
artillery to the Pacific, and it was designed to send there an additional 
regiment 6f infantry, but it was found that the state of the service 
would not then, nor does it yet, admit of it. The first mail from the 
Pacific, subsequent to the issuing of this order, brought inteUigence of 
renewed hostilities, in which more than forty lives were lost. By the 
zeal and activity of General Lane, (delegate fi'om Oregon Territory,) in 
command of a volunteer force, aided by the few regular troops that 
were in the neighborhood, hostihties were suppressed, and the Indians 
compelled to sue for peace. These operations appear to have been 
conducted with great energy and judgment, and, in the final conflict, 
General Lane and Captain Alden (the latter in command of the regular 
troops) were both severely wounded while gallantly leading a charge 
against the Indians. There is, howeVer, no assurance that peace can 
be maintained, unless a force adequate to the control of the Indians is 
stationed in their midst. It is the intention of the department that this 
shall be done, and as soon as possible a considerable additional force 
will be sent to the Pacific, and one of the brigadier generals of the ar- 
my ordered there to command. 

The vast territories between the Rocky mountains and the Sierra 
Nevada are inhabited by numerous and warlike bands of Indians. 
Hostilities are now existing between them and the inhabitants of Utah 
Territory, and they are constantly occurring on the emigration routes 
through that country from the western States to our possessions on the 
Pacific. It is due to our citizens who are settled in, or pass through, 
those remote regions, that their lives and property should oe protected; 
but the department is without the means of fulfilling this duty. 
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The me^ures adopted by the Department of the Interior under the 
last administration, for the removal of the few Seminoles remaining in 
Florida, having failed, it wais considered advisable to transfer the control 
of these Indians to this department, for the purpose of emigrating them 
lo the country west of the Arkansas. An experienced officer of the 
army, who is well acquainted with their character and possesses their 
confidence, has been entrusted with this duty ; and with a view to 
strengthen his efforts, and at the same time be prepared to use coercive 
measures, if such should be necessary, a force consisting of nine com- 
panies of artillery is posted in the peninsula of Florida. It is hoped 
that the measures thus taken will be attended with favorable results. 

The appropriation of March 3, 1853, for remounting the four ad- 
ditional light batteries, authorized by the act of March 3, 1847, has 
been found sufficient to remount but three of them. It is recommended 
that, in the appropriations for the support of the army for the next fis- 
cal year, provision be made for mounting and equipping. the remaining 
company. 

For the details of the movements of troops during the past year, and 
their present disposition, reference is respectfully made to the report 
of the commanaing general and the accompanying tables, which are 
transmitted herewith. 

The disposition and employment of the army must depend upon the 
necessities of the service; but if nothing unforeseen should occur, it is 
proposed to arrange two of the regiments of artillery to the Canada 
frontier, and to the Adantic and Gulf coasts, the third to the Rio Grande 
bouuilary, and the fourth to the Pacific coast. The troops on the sea- 
board will be concentrated as much as possible, and at each of the posts 
occupied by them will be provided the means necessary for the instruc- 
tion of officers and men in all the duti^ of their profession. The same 
course will be adopted, as far as practicable, at the posts on the Mexi- 
can fi^ontier and Pacific coast, occupied by the artillery, and generally 
wherever it can be done consistently with a proper degree of economy. 
Of the three cavalry regiments, one will be requured in Texas, one in 
New Mexico, and the remaining one for the western frontier, for service 
on the plains, and for the protection of emigrants. A fourth is needed 
for the Pacific and the country between the Rocky mountains and the 
Sierra Nevada, and it is hoped that iCongress will authorize its organi- 
zation. Three regiments of infantry are required in Texas, two on the 
frontier west of the Mississippi, one in New Mexico, and the remaining 
two in the Indian country of the Pacific. In another part of this report 
I shall invite your attention to the necessity for an increase of this force. 

The companies of several of the regiments, particularly the cavalry 
and artillery, are now greatly dispersed, serving in different depart- 
ments and under different commanders. Advantage will be taken of 
any movement of troops that may hereafter become necessary, and 
without incurring any great expense for that object alone, to concentrate 
the companies of the same regiment, as much as possible, so that they 
may be under a common commander, and subject, in some degree at 
least, to the control and supervision of their colonels or regimental com- 
manders. 

With an army three times as great as ours, it would be impracticable 
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80 to guard all points of our extended frontier as entirely^ to prevent 
Indian depredations. It is, therefore, the intention of the department 
to post the troops in large bodies at commanding positions amongthe In- 
dians, and to restrain aggression oy the exhibition of a power adequate 
to punish. They will not be likely to engage in hostilities if their fami- 
lies are in the power of the troops during iheir absence. 

The multiplication of small posts, however much it may appear to 
have been called for by the necessities of the service, is of more than 
doubtful policy. The system is expensive far beyond any good results 
that are attained by it. It is injurious to the decipline, instruction, and 
efficiency of the troops, and it is believed that it often invites aggres- 
sion by that exhibition of weakness which must inevitably attend the 
great dispersion of any force. The benefits of the proposed change 
will be an improvement in instnictiqn and discipline, a greater degree 
of efiiciency and usefulness, and a material diminution of expense. 

The distribution of the materid of war required for the defence of a 
country, or the use of its army, is intimately connected with the move- 
ments and positions of the personnel of that army. The facilities of 
communication between the depots where these supplies are stored or 
can be obtained, and the points on our seaboard and northern and 
northwestern fi-ontiers where they may be required, are so great, that, 
so far as these are concerned, no change in the present arrangement 
seems necessary. 

The communication with New Mexico, though tedious and expensive, 
is not liable to foreign interruption, and would not be changed by the 
occurrence of war. The case is somewhat diflferent with regard to 
Texas, and essentially so with regard to the country bordering on the 
Pacific, which, from its wealth, is the most inviting, and fi'om its re- 
moteness is, of all our possessiohs, the most exposed to the attack of a 
foreign enemy. In view of the ever-possible contingency of war, and 
the difficulty of providing for it after it has occurred, it becomes import- 
ant to take, at as early a period as possible, all necessary precautions 
for the security of our distant territory. As the appropriation for the 
"armament of fortification" for the last three years has either been re- 
fused or greatly reduced, under the impression that it depended upon 
the prosecution of the "system of permanent fortifications," it is proper 
to remark, that this provision is not dependent upon the extent to which 
that system is carried, but is indispensable to any system of coast de- 
fence that may be adopted. 

The construction of permanent fortifications, and the creation of arse- 
nals and depots, is necessarily the work of time ; but the armanent for 
the most important points, both in Texas and on the Pacific coast, 
should, at the eailiest practicable period, be sent to them, and when in 
position, temporary works, sufficient for defence against any sudden at- 
tack by a naval force, could readily be thrown up by the labor of the 
troops. 

There should also be sent to the Pacific coast, and stored at suita- 
ble points, the ordnance and ordnance stores needed for its defence, and 
to the arsenals on the Columbia river, and on the bay of San Francisco, 
the machinery and other means needed for the construction, equipment 
and repair of all the materiel of war. Dep6ts should also be formed of 
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aucfa otbnr supplies as are not perishable in their character. With a 
water transportation of sixteen thousand miles, and land routes imprac- 
ticable for the transportation of heavy supplies, it will be too late to adopt 
these measures when the communication by sea is liable to interrup- 
tion ; and no prudent nation should trust, in matters of such vital import- 
ance, to the chances of a future that no humcm sagacity can foresee. 
As many of the supplies proposed to be sent to Texas and to the Pacific 
are now in depot in the Atlantic States, no great expense or loss would 
be sustained by their transfer, even if the necessity for their use should 
not occur for many years to come. As a measure of prudence and 
economy in the transportation of such as may be sent to the Pacific, it 
is suggested that, whenever naval vessels are sent to that coast, there 
be sent with them such stores as they can conveniently carry in addi- 
tion to their own supplies. 

The state of the recruiting service is exhibited by the accompany- 
ing report and tables prepared by the adjutant general, who is charged 
with the details of that service. 

The demand for labor has been so great throughout all parts of our 
country during the past year, that this service has not been so success- 
ful as in former years. In consequence of this, and the fact that a num- 
ber of the companies heretofore serving on the seaboard have been 
transferred to "remote stations," where, under the authority vested in 
the President by the act approved June 17, 1860, the maximum orga- 
nization obtains, it is estimated that 4,600 recruits will be required for 
the service of the ensuing year. To obtain these at the present rates 
of pay, and in the present prosperous state of the country, can scarcely 
be expected ; and it is important that some measures should immedi- 
ately oe taken for maintaining the full number of the rank and file of 
the army authorized by law. 

It is shown by an examination of the statistics of the army, from 1826 
to the commencement of the war with Mexico, that the average excess 
of the legal over the actual strength of the army has been, during this 
period, 18 per cent of the latter; that the average actual loss by deser- 
tion has been 12 j per cent., by discharges for disabili^ and other causes 
7 per cent., and by deaths only 4 per cent, or that the total loss, inde- 
pendent of discharges by expiration of service, has been 23i per cent, 
of the actual strength of the army. Since the termination of the war, . 
with Mexico, the excess of the legal over the actual strength has been 
19 per cent.; the average loss by desertion, 16 per cent, by discharges 
for disabiUty and other causes, 8 per cent., and by deaths, 4 per cent, 
or a total loss, independent of discharges by expiration of service, of 28 
per cent A part of the per centage of the desertions is due, however, 
to the excitement on account of the disc(^very of gold in Calilbrnia, the 
excess from that cause, in one year alone, being 630 over the average 
of the three succeeding years. 

It is found, by an analysis of the desertions from 1826 to 1846, that 
if we exclude tne excess, due to local and temporary causes in 1832 
and 1836, there was, as the condition of the soldiers was ameliorated 
by increase of pay, &c., a gradual diminution in the proportion of deser- 
Uons, and that wien the ifference between the pay of the soldier and 
the value of the corresponding classes of labor in civil life was slight, 
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they were comparatively infrequent, being, at two different jeriods, only 
7i and 4J per cent, of the actual strength of the army, and that they 
increased in a direct ratio with the increasing prosperity of the country, 
reaching, when the disproportion was greatest, 21 per cent. The same 
causes influenced, as was to be expected, the number of re-enlistments, 
the proportion in the last four years being only 17 per cent., while in 
the three years immediately preceding the war with Mexico it was 25 
per cent, of the number of discharges by expiration of service. 
These results may be traced to two principal causes : 

1. The disparity between the pay of the soldier and the value of labor 
in civil life. 

2. The fact that length of service carries with it no reward, either 
in increased pay, rank, or privilege. 

Both these causes are the fruitful source of dissatisfaction and deser- 
tion, and they prevent the re-enlistment of the most valuable men. 
There are other causes that have their influence, but do not materially 
affect the general results. 

It may aid in the consideration of these results, and in the suggestion 
of remedial measures, to state some of them in another form : 

Thus, in an army of ten thousand men, which is about the actual 
strength of our military establishment as at present organized, there 
will be annually, under existing circumstances of pay and service — 

1,290 discharges by expiration of enlistment. 
726 discharges for disabiUty, &c. 
330 deaths, and 

1,466 desertions, or 3,811 vacancies annually, of which only 219 are 
filled by re-enlistments. The actual annual loss to the army, to be 
supplied by the enlistment of new men, will therefore be 3,592. In 
other words, more than one-third of the army must every year be re- 
cruited, and transferred from the depots to their regiments, abridging 
very materially the term of the soldier's eflScient service. It is found 
that a majority of the desertions, and a very large proportion of the dis- 
abilities and deaths, occur in the first year of the enfistment. It will, 
therefore, be of paramount importance, in devising any measures for 
keeping the rcuiks of the army full, to adopt such as will prevent as 
many desertions, and induce as many re-enlistments, as possible. Every 
, desertion that is prevented, and every re-enlistment that is induced, 
saves the expense of the enlistment and transfer of a recruit from the 
place of enlistment to his company, the time (often of the utmost im- 
portance) occupied in this transfer, and the danger of death or disability 
in becoming acclimated. 

The remedial measures that immediately suggest themselves are — 

1. An increase of p^r cent, of the present pay of the soldier. 

2. An additional increase for each successive period of five years, so 
long as he shall remain in the army. 

3. Provision for the promotion to the lowest grade of commissioned 
officers of such of the non-commissioned officers of the army as may be 
found qualified for, and by their conduct, character, and services enti- 
tled to, such advancement. 

The depreciation in the value of money, as measured by the wages 
of labor and the cost of all the necessanes of lifc, has been so great, 
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that ihe paj^ of the soldier is, relatively, less now than it was prior to 
the increase granted by the law of July 7, 1838. 

The necessity and propriety of the second measure proposed are 
believed to be equally great ; but, in order to elucidate it, it will be 
necessary to exhibit some of the data upon which this opinion is based. 
With regard to the proposed increase of pay for length of service, it is 
suggested — 

1. That every soldier who, having been honorably discharged from 
the service of the United States, shall, within one month thereafter, re- 
enlist, diall be entitled to $2 per month in addition to the ordinary pay 
of his grade for the first period of five years after the expiration of his 
first enliglment, and a further sum of $1 per month for each successive 
period of five years, so long as he shall remain continuously in the 
army. 

2. That soldiers now in the army who have served more than one 
enlistment shall be entitled to the benefits of this provision according 
to the length of their continuous sei-vice ; and that sewice during the 
war with Mexico, although for a less period than five years, shall be 
counted as five years' service. 

3. That soldiers who served in the war with^exico, and received 
a certificate of merit for distinguished services, as well those now In the 
army as those that may hereaiter enlist, shall receive the S2 per month 
to which that certificate would have entitled them if they had remained 
continuously in the service. 

Skill and experience, in all branches of business and departments of 
labor, meet their appropriate reward, not only in civil life, but in all 
the departments of tne government, except among the enlisted men of 
the army, where the recruit of yesterday, for services utterly dispro- 
portioned in value, receives the same compensation as the veteran of 
thirty years. The justice of increasing the soldier's pay according to 
the value of his services is obvious, and the economy of douig so is sus- 
ceptible, it is believed, of easy demonstration. 

With the extension of our territory, the cost of sending recruits to 
their regiments has enormously increased ; and it is estimated that the 
expenses of the enlistment, the transportation and subsistence, the loss 
by desertion, and by deaths and discharges for disability of unaccli- 
mated recruits, will average $91 for each man enlisted under the pres- 
ent system. If to this be added the pay, clothing, medical attendance, 
&c., of the recruit, from his enlistment until he joins his company, the 
actual cost of each man, from his enlistment until the period when his 
actual service commences, will be $121. 

If the suggestion above made, for increasing the pay of the soldier 
according to length of service, should be adopted, and should be as 
successfial as is anticipated, it is believed that it will, in the course of 
six years, in connexion with the other measures pro|X)sed, reduce the 
annual loss in the army from thirty-five to ten or eleven per cent. 
The number of men now in the army who would be entitled to the 
increased pay which this system proposes is less than one thousand ; 
but the number would be rapidly increased by re-enlistments, and the 
maximum number entitled to the increased pay would be attained in 
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six years. This number would be constant, or subject only to slight 
fluctuations; but as the greater portion of the men entitled to increased 
pay would then belong to the first and second classes, the expenditure 
on this account would increase gradually, as the men pass successively 
from the lower to the higher grades of increased pay, until in about 
tw^enty-five years the maximum expenditure on tnis account will be 
attained. That limit will also be constant, and will not exceed $300,- 
000 a year. If to this sum be added the cost of enlisting 1,050 men, 
to meet the annual loss, (say 10 J per cent.,) and the bounty for 1,160, 
the estimated number of re-enlistments unoer the proposed system, the 
cost of maintaining a full organization under that system will be SI 19 
per man, against $121 under the present system. When the value of 
the services rendered, the superior character of the men, and the con- 
sequent diminution of offences, and the expenses they entail, are con- 
sidered, the economy of the proposed measure becomes apparent. 

These estimates are based, as far as practicable, upon Jknown facts, 
and are conjectural only in that wliich relates to the working of the pro- 
posed system. It will increase the expenditures for the pay of the 
army only so far as it succeeds in restraining desertions and inducing 
re-enlistments ; and this increase in the pay will be more than cor- 
respondingly diminished ii> the expenditures of the other departments 
of the arm}'. 

The proposition in relation to the extra pay of soldiers who have re- 
ceived certificates of merit, is an act of simple justice to men who, by 
construction of the law, w^ere deprived of the benefit of the seventeenth 
section of the act of March 3, 1847. Under the operation of thai 
construction, which virtually reduced their pay, they refused to r^- 
enlist, but it is believed that, to a considerable extent, they would now 
enlist, if the benefits of the law should be extended to them. 

To carry into effect the third measure proposed, it is recommended 
that the President be authorized, under regulations to be established by 
law, to confer the brevet of second lieutenant upon such meritorious non- 
commissioned officers as may, by examination before an army board, 
be found qualified for the duties of commissioned officers; and to fill a 
certain portion of the vacancies which may occur in that grade, as now 
authorized by law, by attaching such non-commissioned officers as 
supernumeraries to the army, to serve according to their brevet, and 
be promoted as cacfets under like circumstances now are. 

There is another class of non-commissioned officers, of long and 
faithful and often highly distinguished services, who, from want of edu- 
cation, are not qualified to become commissioned officers, but are emi- 
nently fitted for, and deserving of, positions of subordinate responsibility 
and trust. To provide for the advancement of this class, it is respect- 
fully recommended that authority be granted to appoint a limited num- 
ber effort keepers, or barracks masters, to be employed at such of our 
permanent fortifications as are not occupied by troops, and as substi- 
tutes for the civil agents employed by the quartermaster and enginaer 
departments, receiving a compensation intermediate between tnat of 
the highest grade of non-commissioned and lowest grade of commis- 
sioned officers. These duties would be as efficiently performed, and 
at a diminished expense to the government. 
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These suggestions, if carried out, will not be burdensome to the 
service by increasing the number of officers beyond its wants, nor ex- 
pensive beyond commensurate advantages. 

It has been the policy of our government to maintain only a small 
army in peace ; but it should also be our policy to be prepared for the 
event of war by making that army as efficient as possible — ^efficient 
not merely in the operations required of it in the field of battle, 
but in all the various duties of a campaign, including economy of life 
and health, and in its capacity for disseminating instruction and disci- 
pline among those whom the emergencies of war call into the field 
unprepared to meet its hardships, and ignorant of the means of guard- 
ing against its vicissitudes. In all the operations of war, efficiency and 
economy, if not synonymous, are at least correlative terms; and 
that army which is the most efficient will at the same time be the 
most economical. To attain this efficiency, it is essential that the per- 
$onnel of an army should be intelligent and capable ; but it is idle to 
hope that men of this character can oe obtained unless their pay bear 
a fair proportion to that which they would receive in the corresponding 
employments of civil life. Patriotism or a sense of duty will not in 
time of peace fill the ranks of an army ; nor will pay alone be suffi- 
cient to develop all the elements of efficiency. The hope of advance- 
ment is the foundation of professional zeal and success, and this incen- 
tive should exist in the army as well as in civil life. Its honors and 
distinctions should be open to all, that they may incite the ambition and 
stimulate the zeal of all. 

In making these suggestions I have had principally in view the im- 
provement of the army ; but it is my opinion, founded upon the expe- 
rience of our past history, that, if adopted, they would also produce 
economical results. 

As indicated in a previous part of this report, I respectfully invite 
your attention to the necessity for an increase of the army. It may be 
instructive, in the consideration of this subject, to refer to the strength of 
our military establishment as it has existed at different periods, and lo 
the circumstances that controlled its organization. 

In 1808 the legal strength of the army was 9,991, which was in- 
creased early in the year 1812, " for the defence of the Indian fron- 
tier," to 10,363. The war with England followed soon after this 
increase, and at its conclusion the "peace establishment" was fixed 
at 12,383 officers and men, and so continued until 1821, when it was 
reduced to 6,126. This organization was continued until 1832, when 
it was increased to 7,129. In 1836 it was increased to 7,958, and in 
1838 to 12,139. These last additions were made during the existence 
of Indian hostilities, (the Black Hawk and Florida wars,^ and although 
previously recommended, with the view of preventing them, were not 
authorized until their actual occurrence had demonstrated the wisdom 
of the reconmiendation. In 184-2, at the close of the Florida war, the 
army was reduced to 8,613, which number, with slight changes, was 
continued until, in the early part of 1846, the regiment of mounted rifle- 
men was added for the protection of the emigration on the Oregon 
route, making the aggregate 9,418. At the close of the war with 
Mexico its organization was fixed at 10,120. In 1850 it was increased 
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by a sliding scale, which admitted a total strength, if all the companies 
of the army were posted at "remote stations," of 14,731. As they are 
now posted, the authorized strength is 13,821; but, for reasons which 
have already been explained, the actual number is less by 3,326 men. 

It will be seen by the above statements that, in a period of forty- 
five years, the military peace establishment of the country has been 
augmented less than four thousand men. In the same period our 
country has increased in population more than eighteen millions, and 
in territory a million of square miles. In 1808, our Indian frontier 
requiring troops for its protection was less than 1,000 miles in extent, 
and there were no long lines of communication requu-ing defence. 
Now that frontier has increased to more than 3,000 miles ; and our 
communications through the Indian country, traversed annually by 
thousands of our citizens, and requiring constant protection, to more 
than 4,000 miles. Our seaboard and foreign frontier have been gready 
increased ; and of the latter, over 2,500 miles are Mexican frontier, 
along which, besides the duty of guarding and protecting our own 
inhabitants, is the superadded obUgation (by treaty) of also protecting the 
inhabitants of Mexico from the Indians living within our hmits. 
By the annexation of Texas, and the scquisition of New Mexico and 
California, our Indian population has been increased from 240,000 to 
more than 400,000, a very large portion of whom, predatory and war- 
like in their habits, are, for the first time, brought into contact with 
our people ; the result of this is a state of continued disturbance. It 
has been the policy of our government, by grants of land and pre- 
emption rights, to induce the rapid settlement of our western wilds. 
The intimate contact thus produced between the two races, the prone- 
ness of the Indian to maraud, and of the whites to intrude upon the 
Indian lands, cause constant collision. Aggressions on the part of 
either lead to retaliation, which unfortunately falls tar more frequently 
upon the innocent and unoffending than upon the guilty ; and retalia- 
tion leads to war. To repress these disturbances troops must be col- 
lected from different points, and transported over difficult and ex- 
pensive routes, to the scene of the troubles, or the militia of the coun- 
try must be called out. In either case heavy expenditures, witliout 
considering the derangement of business and tne loss of life and prop- 
erty, are the consequence. In the mean time other portions ol the 
frontier are stripped of the troops required for their defence ; and this 
weakness invites new aggression, and renders new movements of 
troops and renewed expenditures necessary for their suppression. As 
the natural consequence of this, the expenuiiures of the army are very 
great in proportion to its strength. A reasonable increase of the army> 
if it did not entirely prevent these disturbances, would at least dimin- 
ish their frequency, and produce immense saving of money, property, 
and life. 

The disposition of the army, and the assignment of troops to the 
fronti r departments, have been noticed in another part of this report. 
The force allotted to each is manifestly inadequate. It cannot be in- 
creased in any one of them without withdrawing troops from other 
points where their presence is equally necessary. Your attention is 
respectfully invited to the recommendation of the commanding general in 
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relation to this subject. In the views expressed by him I fully concur, 
except that I am of the opinion that a portion of the increase which 
he recommends should be attained by the addition of another regiment, 
rather than by so great an increase of the company organization. 

After a fiiU consideration of what is now and probably will hereafter 
be required of the army, I urgently recommend that the minimum or- 
ganization of all companies be fixed, as in the mounted riflemen, at 
sixty-fouir privates, and that there be added to the present military es- 
tablishment one regiment of dragoons and two regiments of riflemen. 

This increase is materially less than that recommended by the com- 
manding general, and is considered absolutely indispensable to the 
proper eflSciency of the military service. It will give a minimum or- 
ganization of 15,528 o&ceTS and men, but may be expanded — if the 
limit fixed by the law of June 17, 1850, be continued — to 17,414, and 
on a war establishment of 128 privates per company, to 27,818; giving, 
for a state of war, an effective increase of from 10,000 to 12,000 men, 
without the creation of new regiments. The experience of the last 
forty years has demonstrated the wisdom of maintaining, in peace, a 
military establishment that is capable of the greatest expansion in war. 
The increased efficiency and economy of companies thus expanded, 
from a nucleus of experienced and disciplined men, more than com- 
pensate for the additional expense of maintaining skeleton regiments 
in time of peace. 

I also recommend that another company of sappers and miners be 
added to the engineer corps, for the purposes for which the present 
company was autnorized. The usefulness and economy of this class 
of soldiers has been practically demonstrated, both in peace and war. 

The duties of hospital stewards are of a very important character, 
requiring a considerable degree of intelligence and general knowledge. 
There is no provision for their enlistment, and it is sometimes difficult 
to find suitable persons among the enlisted men of the army. It is re- 
commended that authority be given for the enlistment, under the direc- 
tion of the surgeon general, of as many as may be necessary for the 
public service, to receive the same compensation as is now authorized 
oy law. 

I concur fully in the views expressed by the commanding general in 
relation to the extension of the pension system to the widows and 
orphans of oflScers and soldiers of the regular army, and commend the 
subject to your favorable consideration. 

The experience of every year gives increased force to the recom- 
mendations heretofore made for a retired list for disabled and superan- 
nuated oflScers. The casualties of the war with Mexico have greatly 
increased the number who are incapable of the performance ol any 
active duty. The plan recommended by my predecessors for several 
years past would retire them on a just compensation, promote efficient 
officers in their stead, and thus greatly contribute to the good of the 
service without any new charge upon the treasury. 

The pay of oflBcers of the army was established many years ago, 
when the value of money was much greater than at this time. What 
was then only a reasonable and just compensation is now entirely in- 
adequate ; and I accordingly recommend to your favorable considera- 
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tion the propriety of its being increased in proportion to the increased 
cost of living. This is only a measure of justice to all, but it is 
especially due to those whose duties require them to serve at stations 
where the comforts, and often the necessaries of life, command such 
exorbitant prices as to place them beyond the reach oi those who have 
no other means than their pay. 

The 17th section of the act of March 3, 1847, authorized the Pre- 
sident to attach non-commissioned officers who distinguished themselves 
in the war with Mexico, by brevet of the lowest rank, to any company, 
and to bestow certificates of merit upon soldiers who were in like 
manner distinguished. Many of the non-commissioned officers who 
were recommended for distinguished conduct were not attached, in 
consequence of a want of qualification, but would have received a 
certificate of merit if the terms of the law had not precluded it. It is 
respectfully recommended that the President be now authorized to 
grant certificates of merit to distinguished non-commissioned officers 
who were not considered eligible for the position of commissioned 
officers. 

I recommend to favorable consideration the suggestions of the quar- 
termaster general in his report, submitted herewith, for the increase of 
the comfort of troops in barracks, the augmentation of the allowance to 
soldiers when unavoidably employed as mechanics, teamsters, and 
laborers, and also the proposed changes in relation to storekeepers 
and barrack masters and tne setdement of the accounts of disbursing 
officers. 

The act of 1808, for " arming and equipping the whole body of the 
militia of the United States," makes an appropriation for supplying 
the several States and Territories gnnually with such arms and equip- 
ments as are used by the United States troops — ^the quota due to each 
being determined by apportioning the whole amount according to the 
returns of the militia made to the adjutant general of the army. These 
returns are furnished irregularly by some of the States, and by others 
not at all ; and it results from this irregularity that the actual supphes 
of arms and equipments fiirnished to the States and Territories under 
the law of 1808 are not distributed, as prescribed by that law, " in pro- 
portion to the number of the eflfective militia in each ;" nor is it proba- 
ble that the regularity and uniformity in these returns requisite to ap- 
portion these supplies as the law requires can be obtained. The only 
remedy for this seems to be to adopt the mode of apportioning the 
arms and equipments to the several States and Territories authorized 
in the case of the State of Iowa, by the act of March 3, 1853, which 
was according to representation in Congress. 

In connexion with this subject I respectfully invite your attention to 
the importance of providing the militia of the country with the proper 
books tor tactical instruction. Thev are furnished with arms at the ex- 
pense of the United States, and, although they are required by existing 
laws to observe the systems of instruction adopted for the regular army, 
no provision has yet been made for supplying them with the necessary 
books for that purpose. According ^o tne estimate of the commanding 
general, an annual appropriation of $20,000 for a few years would be 
sufficient for this object. 
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For the condition of the Military Academy I refer to the report of the 
chief eneineer, and the accompanying highly commendatory report of 
the last board of visitors, in which you will find farther confirmation of 
the estimate placed on the value and efficiency of that institution. The 
recommendation of the board to increase the academic term to five 
years is one which has been frequently presented by preceding boards 
of visitors* and which is believed to be sustained by important consid- 
erations. The low standard of acquirement now fixed to entitle a cadet 
to admission must often lead to the introduction of those whose previous 
education has been very defective ; and the study of the scientific and 
military branches included in the course leaves little time for the ac- 
quisition of that knowledge of international law, of language, and of 
literature, demanded by the interests of the service. An officer 
of the army may often be required promptly to decide upon ques- 
tions of national law where errors would be seriously injurious to 
his country; and his reports and memoirs are the channels through 
which deeds most illustrating his country's history are transmitted to 
other people and to other times. To raise the standard of acquire- 
ment to be possessed previous to admission to the academy would in 
€ome degree deprive the institution of its present popular character, by 
excluding those who from the want of early advantages could not then 
pass the preliminary examination. The grade of cadet being the lowest 
m commission known to our army, should be as it 1iow is, within the 
reach of youths in every condition of life ; and this, together with the 
fact that by the mode of appointment all sections and all parties are 
foirly represented, gives to the institution that character which should 
belong to it as a part of the military establishment of the United States. 
If, then, a more nnished education than that which is to be obtained by 
the course now prescribed be desirable for the officers of the army, the 
recommendation of the board for an increase of the academic term pre- 
sents, it is believed, the least objectionable mode of effecting that ob- 
ject The estimates submitted for the support of the military academy 
tor the ensuing year are recommended to favorable consideration. 

The appropriations for fortifications, made at the last session of Con- 
gress, are all m the course of application to the several works for which 
they were respectively granted. These works were designed to protect 
interests of great value; but there are other points of seacoast and inte- 
rior frontier which equally require protection, and the estimates submit 
ted for these also are recommended to favorable consideration, under the 
belief that when completed these fortifications will be the most relia- 
ble, and by far the most economical, mode of defence the government 
could provide. An opinion has to some extent prevailed that the 
growth of our country, the increased facilities of transportation, the 
application of steam to the propulsion of war vessels, and the 
improvement in implements of war, have lessened, if they have not 
removed, the necessity for fortifications upon our frontier. This is an 
opinion which is apt to result from a long continued state of peace, 
and which history teaches has been usually abandoned when na- 
tions have been subjected to the test of defensive war. Presi- 
dent Monroe, than whom few will be considered higher authority 
on this subject, in a special message to Congress, March 26, 1822, 
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urged the completion of the system of defences which was adopted 
immediately after, and in view of the effects of the war of 1812, and 
urged his recommendation by the enormous expense, the waste of life 
and property, and the general distress of the country, which bad 
resulted from the want of such preparations before the commencement 
of that war; and he further gave this impressive admonition: •' Should 
another war occur before it is completed, the experience of the past 
marks, in characters too strong to oe mistaken, its inevitable conse- 
quences ; and should such war occur, and find us unprepared for it, 
what will be our justification to the enlightened body whom we repre- 
sent for not having completed these defences ?" 

The increase of our population, attended by extraordinary progress 
in all the pursuits of peace, has not led to any change in the policy of 
our government which would indicate in the future a purpose to sus- 
tain a large military establishment, or to wage aggressive wars. If, 
then, in the future as in the past, the policy of our government is to be 
that of peace, and the citizens of the country are to be relied on for its 
defence whenever war shall occur, it is not perceived how the past 
or prospective growth of our country can remove the necessity or pro- 
priety of the proposed defences. 

The Paixhan gun and other improvements in the implements of 
war, and the application of steam to the propulsion of vessels of war, 
seem to me rather to have increased than diminished the value of forti- 
fications. The rapid progress of a steam fleet, by diminishing the 
opportunity for preparation after the point of attack is determined, 
increases the necessity of fortifying the main avenues of approach. 
The Paixhan gun adds to the efficiency, and consequently to the value, 
of fortifications; for the fire of large shells is more formidable to the 
timbers and rigging of a ship than to the masonry of a fort, and a 
steam vessel must expose a larger surface subject to injury than a sail 
vessel of the same class. 

The report of the Secretary of War, in answer to a resolution of 
the House of Representatives of the 3d of March, 1851, containing 
the views of the chief engineer of the army and other officers of that 
corps and of the navy, presents the whole subject under consideration 
so fully, that it is not deemed necessary to add more on this occasion. 

The action of Congress at its last session is considered indicative of 
the intention to continue this system of defence, and gives reason to 
hope, that the appropriations asked for at this session for the further 
prosecution of these works will not be withheld. 

The exposed and defenceless condition of the Pacific coast claimed 
and received the early attention of the department, and prompt mea- 
sures were taken for the application of the appropriation made at the last 
session of Congress for the defence of the harbor of San Francisco. 
But the minute examinations requisite before the commencement of 
the works, and the inquiries to be made as to the places of supply and 
the means of procuring materials, have limited operations to the pre- 
liminary preparations for construction, such as erecting the requisite 
accommodation for workmen, levelling sites, and making the detailed 
surveys for the fortifications. 

At the last session of Congress an appropriation of $150,000 was 
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made to ascertain the most practicable and economical route for a rail- 
road from the Mississippi river to the Pacific ocean; and the act 
required that the several reports relative to the explorations should be 
laid before Congress on or before the first Monday of February, 1854. 

The time allowed, and the money appropriated, it is feared, will 
prove insufficient for the complete solution of this important problem. 
A vast extent of country was to be accurately surveyed, and numerous 
lines, thousands of miles in extent, to be examined; and it is hardly, 
therefore, to be hoped that such data can be collected as will satis- 
factorily answer the question proposed. But it is confidently believed 
that much information will be added to the stock previously possessed, 
perhaps enough to determine the practicability of the proposed enter- 
prise. 

The following general sketch of the country to be explored will give 
some idea of the magnitude of the examination required: 

The western portion of the continent of North America, irrespective 
of the mountains, is traversed, from north to south, by a broad elevated 
swell or plateau of land, which occupies the greater portion of the 
whole space between the Mississippi river and the Pacific ocean. The 
crest of this plateau, or the water-shed of the country, is nearly mid- 
way between the Pacific coast and the Mississippi. It may be repre- 
sented on the map by an undulating line traced between the head- 
waters of the streams which flow eastward and those which flow 
westward. It divides the whole area between the Mississippi and the 
Pacific into two nearly equal portions — ^that on the east being some- 
what the larger. This crest of the water-shed has its greatest elevation 
in Mexico; and thence declines to its lowest point about the latitude 
of 32^, where it has a height of about 4,500 feet, between the 
waters of the Rio Grande and those of the San Pedro, a tributary of 
the Gila. From this parallel it increases in altitude northward, and 
reaches its maximum near the 38th parallel, where it is about 8,000 
feet high. Thence it declines as we pass northward; and, in latitude 
42^ 24^ it has an elevation of, say 7,000 feet; and in the latitude of 
about 47^ it is reported to be at least 1 ,000 feet lower. The heights 
here given are those of the lowest passes over the crest or water-shed 
of the great plateau of the country, and not those of the mountain 
peaks and ridges which have their base upon it, and rise, in some 
cases, to the height of 17,000 feet into the region of perpetual snow. 

The slope of the plateau, on the east and south, towards the Mis- 
sissippi and the Gulf of Mexico, is comparatively gentle; and in 
Texas is by several steps, of which the highest is that known by the 
name of the Llano estacado, or Staked plain. It is traversed by the 
Missouri, the Platte, the Arkansas, and other large rivers which rise 
among the mountains near the crest, and flow eastward and southward 
in channels sunk beneath the general surface level of the plains. 

In latitude 42*^, near the source of the Platte, it has an elevation of 
about t>,000 feet above tide; and in the same latitude on the Missis- 
sippi, about 1,000 feet. Towards the sources of the Arkansas, in 
lautude 36^, it has a height of 4,000 feet; and in the same latitude on 
the Mississippi, 276 feet. These elevations give an average declina- 
Part ii— 2 
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tion, eastward, to the whole plain, of about four and a half feet per 
mile, and southward of about two and a third feet. 

The crest of the plateau, and nearly the whole of its western por- 
tion to the Pacific, is occupied by a great mountain system — ^the con- 
tinuation of the Andes of South America. Tt has a variable breadth, 
narrowest, within our possessions, near the Gila, in latitude 32^, where 
it has a width of about 500 miles, and attains its greatest expansion in 
the parallel of 40°, where it occupies a space of about 900 miles. On 
this mountain base, as has been said before, are situated a series of 
elevated peaks, ridges, and ranges. Those on the eastern side are 
nearly continuous for about 900 miles, and known by the name of the 
Rocky moimtains ; those on the western side are perhaps less con- 
tinuous, though equally elevated above their base, and designated as 
the Sierra Nevada, Coast Range, Cascade mountains, &c. The whole 
space between these extreme ranges is occupied by high peaks, and 
in various directions by a series of ridges, including elevated valleys, 
and forming great basins, having no outlet to the sea. The most im- 
portant of these is Salt Lake basin, having an elevation of 4,100 feet. 

This mountain region is not, as is frequently supposed, a single 
chain, but a system extending from a little east of the crest of the water- 
shed to near the shores of the Pacific, and occupying about one-half 
of all the space between the Mississippi and the Pacific ocean. The 
position of this belt of mountain region, stretching fi-om north to south, 
gives rise to a peculiarity of climate and soil. Fertility depends prin- 
cipally upon the degree of temperature and amount of moisture, ooih 
of which are much affected by increase of elevation ; and the latter, 
also, depends on the direction of the wind. The upper or return cur- 
rent of the trade wind, flowing backward towards the northeast, gives 
a prevalence of westerly winds in the north temperate zone, which 
tends to spread the moisture from the Pacific over the western portion 
of our continent. 

These winds, however, ascending the western slope of the mountain 
ridges, are deprived of their moisture by the diminished temperature 
of the increased elevation; and hence it is that the plains and valleys 
on the eastern side of the ridges are generally parched and barren, and 
that the mountain system, the highest chain of which, known as the 
Rocky mountains, by presenting as it were a screen against the mois- 
ture with which the winds from the west come laden, has lor its east- 
ern margin a sterile belt, which probably extends along the whole 
range, with an average width of about 260 miles. 

These general views, derived as they have been from imperfect data, 
may yet serve to give some idea of the immense magnitude of the work 
necessary to construct a railway from the Atlantic to the Pacific. No 
work for artificial communication has ever exceeded it in extent and 
physical diflBculty* Its execution, however, is within the means and 
power of the American people. The degree of practicability, and the 
comparative economy and eUffibility of routes, cannot be determined 
without accurate instrumental surveys. An error in the selection of 
the route may involve the useless expenditure of many millions, and 
the ultimate value of the work ; for this choice should not depend alone 
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on apparent ease oi construction, but also upon the productive charac- 
ter and general resources of the country through which it passes. 

From the foregoing sketch, it will be perceived that the lines of ex- 
ploration must traverse three different divisions or regions of country 
lyinff parallel to each other, and extending north and south through the 
whole of the western possessions of the United States. The first is 
that of the country between the Mississippi and the eastern edge of the 
sterile belt, having a varying width of^ from 500 to 600 miles. The 
second is the sterile region, varying in width from 200 to 300 miles; 
and the third, the mountain region, having a breadth of from 500 to 
900 miles. 

Explorations show that the surface of the first division, with few ex- 
ceptions, falls in gentle slopes from its western boundary to the Missis- 
sippi at the rate of about six feet to the mile, and that it offers no ma- 
terial obstacle to the construction of a railway. It is, therefore, west 
of this that the diflSculties are to be overcome. The concurring testi- 
mony of reliable observers proves the second division, or that called 
the sterile region, to be so inferior in vegetation and character of soil, 
that it has received, and probably deserves, the name of the desert. 
The construction of a railway through this region will be attended with 
obstacles which, though not insurmountable, will be scarcely less diffi- 
cult to overcome than the elevations in the mountain passes of the next 
division. 

Report also gives the character of extreme sterility to much of the 
country embraced in the mountain region ; yet, in the conflict of opinion 
on this subject, and amid the variety of accounts which have been given 
of it, doubts have arisen in the minds of many as to the possibility of 
the existence of such extensive regions within our possessions unsuited 
to the purposes of man. To settle this question, with which the con- 
struction of a railway is intimately connected, the parties have been in- 
structed to collect all the facts which may have a oearing on the capa- 
Qity of these regions to support human life. 

It was necessary, before determiningwhat routes should be explored, 
to examine the information which had already been obtained. Only 
three parties had extended their explorations with proper instruments 
from tne Mississippi to the tide-waters of the Pacific. The first and 
most northern was by the way of what is called the South Pass and 
the Sierra Nevada. The second, through Santa F6, the copper 
mines, and along the Gila; and the third, by the way of the Zuni river 
and the Colorado. 

Other surveys have been made with barometric levels over detached 
j)ortions of the region to be explored. The information thus obtained, 
ihoygh limited, is specific as far as it goes, and gives just ideas of the 
elevations and other obstacles to be surmounted. Much valuable and 
reliable information has also been furnished by the Mexican boundary 
survey. 

The explorations of Lewis and Clarke, who crossed to the Pacific, 
and those of Colonel Long, while they throw much light on the general 
geography and topography of the country, and have served to indicate 
tbe routes to be explored, do not give profiles of the regions passed over. 
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Reports from travellers, who have gone over the continent entirely 
without instruments, are as various and conflicting as the routes them- 
selves, and even of the same route totally different accounts are given. 
Any information other than that based on accurate instrumental mea- 
surement, though it may be of some importance in indicating routes to be 
surveyed, is of little value in determining the question of a railway. It 
is necessary for this purpose to have well-determined facts and not 
vagne impressions. 

The expedition of Lewis and Clarke showed the probability of a 
considerable indentation in the crest of the \vater-shed of the continent 
near the forty-seventh parallel of north latitude, and indicated the pos- 
sibility of a railway route in this region, from the head-waters of the 
tributaries of the Missouri across to those of Clarke's river. 

The party first organized under the act of Congress was the one to 
• explore this line, which claimed the earliest attention, from the known 
severity and length of the winter, and the necessity of commencing 
operations early in the year. It was placed in charge of Governor 
Stevens, of Washington Territory, who was directed to operate from 
St. Paul's, or some eligible point on the Upper Mississippi, towards 
the Great Bend of the Missouri river, and thence on the table land be- 
tween the tributaries of the Missouri and those of the Saskatchawan, 
to some eligible pass in the Rocky mountains. A second party, com- 
manded by Captain McClellan, under the direction of Governor Ste- 
vens, was directed to proceed at once to Puget sound, and explore the 
passes of the Cascade range, meeting the eastern party between that 
range and the Rocky mountains. 

Taken in geographical order, the next survey directed to be made 
was that entrusted to Captain Gunnison, corps topographical engineers. 
He was instructed to explore the route near the thirty-eighth parallel 
of latitude, by the Huerfano river and Coochu-to-pa, or some other eli- 
gible pass, into the mountainous region of the Grand and Green rivers, 
and westwardly to the Vegas of Santa Clara and Nicollet's river of the 
Great Basin ; and thence northward to the vicinity of Lake Utah. Re- 
liable information, ftirnished by persons who had been extensively con- 
nected with the western explorations of the government, gave such as- 
surance that no railway pass could be found north of Kern river, into 
either the Sacramento or San Joaquin valley, that it was not deemed 
proper to expend any part of the limited means appropriated in such 
a search; and having learned that the Mormons of the Great Salt 
Lake were making a survey for a railroad from their settlement to 
Walker's pass, Captain Gunnison, whose former intercourse with their 
engineer would enable him to obtain whatever information he pos- 
sessed, was directed to procure a report of that survey, thus connecting 
his line with the survey ordered to be made near the thirty-fifth parallel. 

Postponing for future operations, if further surveys shall be ordered, 
the exploration of a route from Salt Lake across the Sierra Nevada to 
the valley of the Sacramento, Captain Gunnison was directed to return 
from the Great Basin through the Timpanago cafion, or other passes, 
and across the Weber and Bear rivers, by the coal basin, to sucn point 
of disbandment as his discretion might direct. 

The next line is that near the thirty-fifth parallel, which is in charge 
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of Lieutenant Whipple, of the corps of topographical engineers. He 
was directed to ascend the valley of the Canadian river, to pass round 
the mountains east of the Rio del Norte, and enter the valley of that 
river at some point near Albuquerque ; thence to extend \m explora- 
tions vrest through Sierra Madre and the mountains west of the Zuni 
and Moqui countries, to the Colorado of the west; and, proceeding in 
the direction of Walker's pass, to continue his survey by the most di- 
rect and practicable line to the Pacific ocean. Much testimony in 
favor of the practicabiUty of this line indicated it as a proper route for 
exploration. 

Another line further south is that suggested by the surveys of Majot 
Emory in 1846, and those of the boundary commission of the last two 
years. This may be called the line of the 32d parallel. It passes 
around the extremity of the Guadalupe mountains of Texas, in about 
latitude 31*^, and crosses the Rio Grande near Dona Afla, or Frontera, 
in about latitude 32^, and thence follows the table lands west to the 
San Pedro river, and thence along the Gila river to its mouth. A por- 
tion of this line passes through the territory of Mexico, and another 
portion is north of the line of operations of the boundary commission, 
and consequently these were not included in the boundary survey. 
The gaps thus existing in this line are to be filled up by the survey of 
Captain Pope, and that under the direction of Lieutenant Parke, both 
of the corps of topographical engineers. The instructions to the 
latter were not given until recently, because the survey with which he 
is charged requires a part of the line to be run within the limits of 
Mexico. The Mexican government have, however, removed the diffi- 
culty, by granting authority to the United States to make all explora- 
tions necessary to determine the practicability of a railway route in 
this region. 

Several partial routes on the Pacific side, to connect, as before de- 
scribed, with those firom the east, were directed to be surveyed by 
Lieutenant Williamson, of the corps of topographical engineers. He 
was instructed to examine all the passes eastward, from the valley of 
the San Joaquin and the Tulare lake, and subsequently to explore 
Walker's and other passes which exist in the high range of mountains, 
apparently the southern continuation of the Sierra Nevada. The 
experience of almost every party which has crossed the continent 
shows the necessity of fitting out a separate party, on the shores of 
the Pacific, to explore the Sierra Nevada, and the other elevated 
ranges near that coast. Parties reaching these great barriers from the 
Atlantic side are too much fatigued and exhausted to make elaborate 
surveys. It is also necessary that these parties should commence ope- 
rations early in the spring, in order to complete the field work before 
the heavy snows interrupt progress. 

Copies of the instructions given to all the parties are hereto ap- 
pended. From these it will appear that the officers of the different expe- 
ditions have been directed to ooserve and note all the objects and phe- 
nomena which have an immediate or remote bearing upon the railway, 
or which may serve to develop the resources, peculiarities, and climate 
of the country. For this purpose they have been supplied with full 
sets of instruments for determining the latitude and longitude of places. 
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the courses and distances of the routes, and the topography of the 
country on either side, within accessible distances ; with the means of 
ascertaining the variation of atmospheric pressure, and other meteoro- 
logical phenomena ; and two of the parties with instruments to deter- 
mine the direction and intensity of the magnetic force- They have 
been instructed to observe the prevailing direction of the wind, 
the amount of rain, the degree of temperature and humidity of the 
atmosphere. They are also required to report on the geology of the 
country, to gather specimens of the different rocks and soils, to make 
collections of the plants and animals, and to collect statistics of the 
Indian tribes which are found in the regions traversed. The informa- 
tion which will be derived from this series of observations will be of 
much value in establishing the capacity of the country to sustain popu- 
lation and furnish articles of commerce. The astronomical observa- 
tions are indispensable in fixing the geographical position of the prin- 
cipal points of the route, and lor improving the map of our western 
possessions. The magnetic observations are of importance, in accu- 
rately tracing the line between the points determinea by astronomical 
observations. It is well known that the magnetic needle has an irre- 
gular and sometimes fitful variation, amounting to a difference of 
eighteen degrees between Washington city and the western coast of 
Oregon, and the law by which this variation is increased or diminished 
has not been ascertained. 

The meteorology of the country has a direct bearing on the question 
of the construction of a railway^. The amount of snow which will 
probably be found along the route should be ascertained, and this will 
depend on the temperature and humidity of the place. As we advance 
to the north the amount of vapor diminishes, and hence the quantity 
of snow which falls will be less ; but, on the other hand, it will lie 
longer, on account of the diminution of temperature. It was therefore 
deemed proper that the hygrometrical state of the atmosphere shouW 
be mecosured by suitable instruments, and the mean temperature ascer- 
tained by thermometrical observations of the soil at a few feet below 
the surface. 

A knowledge of the geology of the country is important, as afl5)rding 
essential data relative to the construction and use of the railway. It 
teaches, in advance of an expensive experience, the obstacle which 
will be presented by rocks to be excavated, and their fitness for use in 
masonry, and discloses the presence of sand, which may drift over the 
track, or damage the rubbing parts of the machinery. From the char- 
acter of the geological formation is to be inferred the probability of 
the existence of coal ; and, from the dip and strata of the rock, the 
feasibility of procuring water by artesian wells for the use of the 
engines ; and whether or not the supply may be extended beyond this 
want, and happily serve for the irrigation of the land. Should this last 
result be obtained, it would furnish the means to convert a sterile waste 
into a fertile region, and add to the power and wealth of the United 
States, by extending their settlements in a continuous chain from sea 
to sea. 

Observations were directed to be made as to the zoology and botany 
of the country, which enter into the question of the choice of routes, 
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because they are indicative of the capacity of the country to sustain 
life and furnish materials for construction. 

Allusion has been made to the inadequacy of the appropriation for 
surveys to ascertain the best route for a railroad from the Mississippi 
river to the Pacific ocean. In determining the route of ordinary rail- 
roads through thickly-settled countries, of easy access, one-half per 
cent, on the actual cost of construction is not considered too liberal an 
allowance for the preUminary surveys ; and therefore it cannot be ex- 
pected that the best line of a road which has been estimated to cost 
one hundred millions of dollars can be located, through an uninhabited 
and comparatively unknown region, for one hundred and fifty thousand 
dollars. 

There is but little doubt that the best line which can be chosen will 
present a combination oF nearly all the obstacles which have up to 
this time been successfully encountered by the art of the engineer, 
and that any haste or negliffence which should cause an improper lo- 
cation of the road to be made must lead to consequences which would 
endanger the success of the whole enterprise. 

A striking illustration of the value of opinions not based on instru- 
mental survey is presented in the developments made by- Lieutenant 
Williamson's exploration of Walker's pass. It will be remembered 
that this famous gap was considered a fixed point, and the various 
speculations on routes, differing in everything else, generally con-, 
curred in tending to Walker's pass. Recent information from Lieut- 
Williamson establishes the fact that this pass is impracticable for a 
railway. 

The information which has been received from the parties now in 
the field is too limited and imperfect to justify an opinion on the ques- 
tion proposed by the act of Congress. When the reports of these par- 
ties shall have been received, or at the date prescribed by Congress, it 
is my purpose to submit a condensed statement and map, exhibiting 
all the reliable information possessed, with profiles annexed of all in- 
strumental surveys which have at any time been made, and which 
serve to answer the inquiry contained in the act of appropriation under 
which surveys lu*e now in progress. 

If I seem to have pressed the magnitude of the obstacles to a suc- 
cessful execution of the contemplated work, it has not been to suggest 
the abandonment of the undertaking, but only to enforce the propriety 
of much caution in the preliminary steps, and the necessity for concen- 
trating all the means which can be made available to the completion 
of so gigantic a project. 

Preconceived opinion or prejudice, personal interest, and sectional 
rivalry, must be held subject to the developments of instrumental sur- 
vey, and subservient to the purpose of finnl success, or the result to be 
anticipated is failure. And when from the consideration of the mag- 
nitude of the diflBculties to be overcome we pass to the importance df 
the effects to be produced, there is enough to sustain patriotism in the 
sacrifice of any personal or local interest which may be involved. Its 
commercial and agricultural advantage, its political and military ne- 
cessity, have attracted the attention and excited the interest of our 
whole country. Congress has, by its appropriation, manifested the 
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purpose to obtain such information as will secure a proper location ot 
the road. The necessity for more rapid means of communication has 
been referred to in other parts of this report when treating of the de- 
fence of our southern boundary, the western territory, and the Pacific 
coast. Duties and interests of vital importance, other than these, aris^ 
in the consideration of the construction of a railroad to the Pacific, 
but, as they do not fall under the charge of this department, I have 
not attempted to present them ; nor have I deemed it proper, in this 
communication, to offer my views as to the means or the mode by 
which the general government may constitutionally aid in the attain- 
ment of the contemplated object. 

The absence of navigable streams in a large portion of our recently 
Acquirt J territory, and the existence of the vast arid and mountain 
regions already described, have entailed upon the government a very 
heavy charge for the transportation of supplies, and for the service of 
troops stationed along our new frontier, and operating against the 
predatory and nomadic Indians of those regions. The cost of trans- 
portation within that country, for purposes connected with military 
defence, amounted in the year ending June, 1853, to $451,775 07. 

The modes of transportation now used — ^wagons drawn by horses, 
mules, or oxen — besides being very expensive, are necessarily circui- 
tous in the routes travelled, slow, and generally so unsatisfactory as to 
Erompt inquiry for means which may be attended with better results. 
1 any extended movement these wagon trains must depend upon grass 
for forage, and their progress will seldom average more than twelve 
miles per day. It often happens, in traversing the country just referred 
to, that long spaces are encountered in which there is neither grass nor 
water; and here the consequence must be, severe privation and great 
destruction of the animals employed, if not the failure of the objects of 
the expedition. These inconveniences are felt in all movements be- 
tween the distant posts of that section, and seriously obstruct, some- 
times actually defeat, the pursuit of the mounted Indians of the plain, 
who, by their ultimate knowledge of the places where the small sup- 
plies ot water and grass are to be found, are enabled to fly across the 
most arid region, after having committed depredations on our frontier 
population, or upon the trains of merchants and emigrants. 

Beyond the difliculties here contemplated in connexion with trans- 
portation to the interior, it is proper to look to those which would arise 
m the transportation of supplies for the defence of our Pacific coast in 
the contingency of a war with a maritime power. Our experience has 
been confined to a state of peace, and to the use of routes of communi- 
cation which pass beyond the limits of our territories. Reasoning from 
the difficulties which have been encountered in supplying points where it 
was necessary only to traverse a part of the space which lies between 
the Pacific coast and the points of supply, it may be claimed as a co - 
elusion that it would not be practicable, with the means now possessed, 
to send across the continent the troops, munitions, and provisions which 
would be required for the defence of the Pacific coast. A railroad, 
such as has been contemplated, to connect, by the most eligible route, 
the Mississippi river with the Pacific ocean, would but partially remove 
the diflSculty. It would serve to transport troops and to supply depots 
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along the route and at the extremity of the line, but there would still 
be a vast region of the interior too remote from its depots materially to 
feel its effect. 

On the older continents, in regions reaching from the torrid to the 
frozen zone» embreicing arid plains and precipitous mountains covered 
with snow, camels are used, with the best results. They are the 
means of transportation and communication in the immense commercial 
intercourse with central Asia. From the mountains of Circassia to the 
plains of India they have been used for various mihtary purposes — ^to 
transmit despatches, to transport supplies, to draw ordnance, and as a 
substitute for dragoon horses. 

Napoleon when in Egypt used with marked success the dromedary, 
a fleet variety of the same animal, in subduing the Arabs, whose habits 
and country were very similar to those of the mounted Indians of our 
western plains. I learn, from what is believed to be reUable authority, 
that France is about again to adopt the dromedary in Algeria for a 
similar service to that in which they were so successfully used in Egypt. 

For like mihtary purposes, for expresses, and for reconnoissances, it 
is beUeved, the dromedary would supply a want now seriously felt in 
our service; and for transportation with troops rapidly moving across 
the country, the camel, it is believed, would remove an obstacle which 
now serves gready to diminish the value and efficiency of our troops on 
the western frontier. 

For these considerations it is respectfully submitted that the neces- 
sary provision be made for the introduction of a sufficient number of 
both varieties of this animal, to test its value and adaptation to our 
country and our service. 

In connexion with the means to be adopted, to overcome existing 
difficulties in the transportation of troops and army supphes, I further 
invite your attention to the condition of Fort Yuma, at the junction of 
the Gila and Colorado rivers. It is now suppUed from San Diego, 
by the overland route, at enormous expense. 

Attempts have been made to send supphes through the Gulf of CaU- 
fornia and the Colorada river; but the latter, by reason of the shoals 
at its mouth, not being practicable for sea-going vessels within a con- 
siderable distance of our southern boundary, it becomes necessary, at 
some point within the Hmits of Mexico, to transship on light-draught 
boats, or to haul the stores across the Mexican territory. The import- 
ance of possessing a port for this purpose is too apparent, under exist- 
ing circumstances, to require or justify explanation. 

The works of harbor and river improvement have Aade satisfactory 
progress during the past season, under the direction of the chiefs of the 
two corps of engineers; to whose reports, herewith submitted, I refer for 
particular information in regard to them. These reports have been 
made in more than usual detail, in order to embrace the information 
which the Senate, by a resolution passed the 3d of March last, requested 
the departmeut to transmit with the annual report. 

The appropriations for these works having been made in August, 1862, 
the arrangements for executing a large majority of them had been made 
before I entered upon the duties of this department. In determining 
upon the few plans that have been submitted to me, my view has been 
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that such only should be adopted as could be executed with the exist- 
ing appropriations. The general provision in regard to these works is 
a simple direction to apply a certain sum to a specified object, without 
any intimation of an intention on the part of Congress to make further 
appropriations, and I deemed it to be improper to expend those appro- 
priations in commencing works on a scale which the department has 
not means to complete, and which must in a great measure be lost, un- 
less Congress make further appropriations for them. These views, 
however, were not held by the department when most of the works au- 
thorized by the act of August, 1862, were planned; but the mode, ex- 
lent, and cost of the several improvements, seem to have been con- 
sidqjred as matters of discretion, and the plans adopted for their execu- 
tion do not appear to have been governed in regard to cost by amounts 
of the appropriations, but would require for their completion large ad- 
ditional grants, amounting in some cases to almost tenfold the original 
appropriations. In some cases corporations and associations of citizens 
have come forward with offers of voluntary contributions in aid of the 
appropriations made by Congress; but as it was not deemed competent 
for this department to receive money from such sources, either by way of 
loan or gift, a regulation was adopted, under which States, cities, cor- 
porations, or individuals, desiring to aid any work, are permitted to 
construct portions of it under the direction of the officer in charge, who 
superintends their operations, and audits the accounts for work done, 
for payment by the contributing parties, but does not receive the 
money, or assume any control whatever over it. Such parties, more- 
over, have been distinctly informed that they were to have no claim 
whatever upon the government for reimbursement of the expenditure 
thus made by them. 

In the prosecution of these works of internal improvement, the de- 
partment nas encountered some of those difficulties which were to be 
expected from the indefinite nature of its powers in regard to them. In 
a recent case, the right of the United States to a pier erected for the 
improvemAit of a harbor was disputed by the riparian proprietors. 
The pier, which had originally abutted on their lands, caused an accre- 
tion which followed its extension far into the lake, and these parties, 
who were entitled to the accretion, claimed the pier also, as attached 
thereto. The United Staters having possessed no title to the submerged 
soil, or other jurisdiction than that claimed by the general government 
over navigable waters, the question involved the power to preserve the 
work. In another case, the improvement of the navigation of a river 
entirely within ike limits of a State, and for which an appropriation had 
been made by Congress, was found already to have been undertaken 
by a company under a State charter granted for that purpose. It hap- 
pened, in both cases, that circumstances existed which rendered an ac- 
commodation easy; the riparian proprietors, wanting the pier onlv for 
a wharf, were content to hold possession under the government, waiving 
the question of title; and the navigation company were willing that the 
appropriation should be expended in furtherance of the object for which 
it was made, the plans of operation fortunately concurring, so that sat- 
isfactory terms were agreed upon. It is manifest, however, that cases 
might readily occur, and probably will occur, where the interests of 
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opposing parties cannot be brought into harmony; and I do not feel that 
the government is acting prudently in expending large sums upon ob- 
jects which may be converted to individual profit 

Referring to the earlier action of the government upon this subject, 
we find, in several statutes prior to 1823, the cession of jurisdiction 
made a condition precedent to the construction of particular works of 
harbor improvement; and it appears by the language of the act of May 
7, 1822, (3 Statutes, 699,) thjit such cessions were understood to be ne- 
cessary in all cases, but the requirement was thereafter discontinued, 
and the practice of obtaining cession of jurisdiction ceased also. 

Subsequently, in view of the danger of eviction from public works 
after the expenditure of large sums of public money upon them, a joint 
resolution, approved September 11, 1841, required that no public 
money be expended upon any site or land thereafter purchased for ar- 
mories, arsenals, forts, fortifications, navy yards, custom-houses, light- 
houses, or other public buildings whatever, until the written opinion of 
the attorney general shall be had in favor of the validity of the title, 
and also the consent of the legislature of the State in which the land lies 
shall have been given to the purchase. But, so far as I am advised, 
this department has not construed this act to apply to the sites of struc- 
tures for the improvement of kmrbors or rivers, or deemed it necessary 
to purchase land, either with or without the consent of the legislature 
of the State, for any such purpose. 

The legislation of Congress, and the past action of this department, 
both having necessarily received the approval of each President under 
whose administration they occurred, aid not leave me at liberty to re- 
gard it as an open question, whether or not the act does properly in- 
clude within its meaning such constructions as are made tor the protec- 
tion and improvement of harbors and rivers. To guard against the 
conflict ofjurisdiction, which may equally arise on the site of a pier, a 
jettee, or breakwater, as upon that of a fort, dock-yard, or custom-house, 
and warned by recent experience of the probability of such occurrence, 
it is submitted whether future appropriations, if any shall be made for 
such constructions, should not be subjected to the requirements of the 
act of 1841 above referred to, and the conduct of the government thus 
be made to correspond with its earlier action, and conform more strictiy 
to the provisions of the 8th section of the 1st article of the constitution 
in relation to the purchase of places for the erection of forts, magazines, 
arsenals, dock-yards, and other needful buildings. 

The difficulties here referred to would be readily avoided by ad- 
hering to the practice of the ear Her period of the government, in giving 
the consent of Congress to the laying of tonnage duties by the States 
for works of internal improvement, or by pursuing the policy recom- 
mended by President Monroe, and restricting the appropriations to 
works to be commenced and executed under State authority. The 
barrier thus sought to be interposed by President Monroe rested on a 
distinction which seems soon to have been forgotten or disregarded; and 
in 1848 President Polk endeavored to restoj^ the government to its ori- 
ginal policy, proposing, as a substitute for appropriations from the pub- 
lic treasury, that by State legislation, and witn the consent of Congress, 
tonnage duties should be laid for purposes of harbor and river improve- 
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ment. This mode, than which none could be more equitable, none 
more consistent with that principle of equal burdens and benefits to 
every section which pervades the constitution and characterizes all its 
provisions, would certainly avoid that conflict of jurisdiction to which 
attention has been invited, and in all places having a considerable com- 
merce, subject to the imposition of tonnage duties, would be entirely 
adequate. 

For the protection of ships-of-war and of commerce from storms and 
the attacks of hostile fleets, lake and seacoast harbors of refuge are 
essential adjuncts to other means of national defence, and intimately 
connected with the maintenance of a navy. As such harbors would 
sometimes have little or no commerce, and then special duties and taxes 
could not be made available for their improvement and protection, it 
Would be requisite in such cases to treat the constructions as government 
Works, and to acquire tbe right of soil and jurisdiction over the site. 

The public right of use of all the navigable waters of the United 
States belonging equally to all their citizens, and some of the rivers of 
our country washing many States, and consequently not subject to the 
jurisdiction of either, these national highways bear peculiar relations, as 
such, to the powers and functions of the general government. Its de- 
pendence upon them for the transportation indispensable for the de- 
fence of the frontiers, and the other vast interests which are involved, 
are so well known that it cannot be necessary to enforce or elucidate 
them. 

In considering these necessities and interests, one is forcibly re- 
minded of the change which has occurred in the condition of our coun- 
try since the date when the Union was founded. 

Population and commerce are no longer confined to tide-water and 
the neighborhood of the seacoast, but the unexplored wil4erness has 
become the seat of populous States and of commercial cities. The ap- 
plication of steam to river navigation has borne the tide of commerce 
for thousands ol miles beyond the tide of the sea ; and a case is herein 
presented which the framers of the constitution could not have antici- 
pated or specifically provided for. 

If the enjoyment of this public right, and the interest and conve- 
nience of the general government, shall be deemed sufficient to warrant 
further operations for the removal of temporary and accidental obstruc- 
tions in tlieir natural channels, additional appropriations will be required 
for the expenses of the steam dredges and snag-boats; but if Con- 
gress shall decide to discontinue their employment for this purpose, it 
will be advisable that directions should be given to dispose of the boats 
and other means which have been provided for their use, before dete- 
rioration and decay shall have rendered them valueless. 

Within a few years past an unusual number of suits have been 
brought against officers of this department, some being actions for dam- 
ages for acts done by officers in the performance of their duty, and 
others attacking the title of the government to public property of great 
importance, or involving rights of more or less consequence. It has 
been usual, when the department has employed counsel, to engage in 
preference the services of the district attorneys ; but it is not their duty 
to attend to such suits, and it is therefore necessary to make special 
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contracts with them, in the same manner as if they were not in the 
public service, and to pay their fees from the contingent fund of the de- 
partment. It would, in my opinion, be for the public interest that the 
district attorneys should be required by law to take charge of all suits 
involving the interests of this department ; and that their fees for such 
service being regulated by law, should be audited and settled by the 
proper accounting officers. 

The survey of the lakes, as it progresses, continues to afford results 
of practical usefulness. 

No appropriations for military and geographical surveys west of the 
Mississippi have been made for some years past; but with the remains 
of former appropriations, some explorations, promising results of much 
value, have been undertaken. It is to be hoped that Congress will con- • 
cur in the expediency of continuing these appropriations, which have 
afibrded the means of obtaining that general information respecting the 
interior of the continent which is so necessary to the government, and 
of such essential advantage to the population now spreading itself over 
those territories. 

Contracts have been made for the continuation of roads in Minnesota, 
agreeably to the provisions of the act of January 7, 1853, making ap- 
propriations therefor. An act of the same date directs the construction 
of two military roads in Oregon. Each of these was placed in charge 
of a competont officer, with instructions (copies of which are annexed) 
to locate ana mark the line of the road as speedily as possible, and so 
to direct his operations as to secure a practicable wagon road for the 
bene&t of the lall emigration and other travel. The commencement 
of one of these works was delayed by the difficulty with the Rogue 
River Indians; but a contract was made for rendering the other, from 
Walla Walla to Steilacom, passable by the I5lh of October last, and 
it is presumed its conditions nave been fulfilled. 

By the third section of the law approved March 3, 1863, it is enacted, 
" that the Secretary of War be directed to report to Congress whether, 
in his opinion, it would not be more economical, proper, and advisable, 
to cause all the arms of the United States to be made by contract." 
In complying with this requirement, I shall exclude all political consid- 
erations involved in the question of manufactures by the general govern- 
ment ; and, as I suppose was intended, confine the expression of opinion 
to the relations the subject bears to the military service, and to the rela- 
tive merit of the existing system, and that of contracting for the manu- 
&cture of all arms. Viewing the armories as a part of the military 
preparations for the common defence, it is deemed essential that they 
should be under the control of the War Department, and advantageous, 
if not necessary, that such establishments should exist under the charge 
of competent and experienced officers of the army, to the end that 
a uniformity may be obtained, and all the improvements and efficiency 
secured, which professional zeal and skill would seek and produce. 
To this, the existing state of the case, as a standard, I have referred 
the proposition to make all arms by contract, and have reached the 
following conclusions : 

1. As to the economy of the measure. Under a proper administra- 
tion of a national armory, it is believed that arms can be obtained 
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cheaper by government manufacture than by contrart. Labor and all 
materials may be obtained upon as good if not better terms by the 
public than by private armories, because of the greater promptness 
and security of payment. The permanence of employment must con- 
stitute an mducement to workmen to enter the national workshops. 
But suppose these things to be equal, and the disadvantage cannot 
certainly be on the side of the government, it follows that the original 
cost would not be greater in the public than in the private armory. To 
this, in the case of the government manufacture, there is nothing to add; 
but in the case of the private contractor there must be a profit on the 
manufacture, not only suflBcient to cover the interest^n the investment, 
but also the hazard which will attend a contract necessarily made for 
a short period. Experience has established several facts which seem 
to my mind conclusive as to the economy of the present mode of man- 
ufacturing small arms. Since the year 1840 the cost of making 
muskets has been so much reduced as to exclude competition, and no 
contracts for them have since that year been made. The price 
paid for those then contracted for was as high as $16 25 for some, 
and not less than $14 50 for the residue. At the national armories the 
prices averaged about $10 for muskets. Since 1840 the contract 
price for rifles, based on the cost at the national armories, has been re- 
duced from $14 50 to $11 ^2^ each, which exceeds the cost of that 
arm at Harper's Ferry armory, during the last fiscal year, by $1 60. 

Without the practical knowledge of the actual cost of manufacturing 
arms now secured to the government by the results at the national 
armories, there would be no standard for determining proper rates for 
contracts, and without the means which these armories afford to sup- 
ply the wants of government, there is reason to believe it might be 
suBjected to extraordinary prices for arms required from time to time. 

2. As to the propriety of the measure. It is believed that national 
establishments for the manufacture of arms are necessary, to improve 
their models and to keep up the standard of materials and workman- 
ship. Whilst the interest and professional reputation of an officer of 
the army in charge of a national armory would impel him to introduce 
all improvements, his military associations would lead him to learn, 
and his military experience teach him, the value of new modifications, 
made either in his own or other countries. On the other hand, the 
interest of the private contractor would be to reproduce indefinitely 
the model originally furnished to him ; because every change wouki re- 
quire either tne abandonment of his tools, machinery, &c., or a modifi- 
cation to adapt them to the manufacture of the improved model. For 
this reason, and also because his workmen would be less expert upon 
a new modification than upon a form to which they were accustomed, 
every change w^ould be to the contractor an evil in which he would 
see increased trouble and diminished profits. 

The national armories are also necessary to keep up the standard of 
workmanship and finish in the contract establishments. The arms 
made by contract are subjected to inspection by workmen detached 
from the national armories for that purpose. These inspectors, when 
not employed in the contract service, resume their positions at the 
national armoriesi aud return to each contract inspection with a 
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refreshed recollection of the standard of excellence of the government 
work. This advantage would be lost if all arms were made by con- 
tract; and ihe tendency would be steady deterioration by the slow and 
imperceptible sinking of the standard, instead of the improvement 
which has resulted from the furnishing of new models and constant 
improvements in the government manufactures, to which the inspec- 
tors require the contract arms to conform. 

3. As to the advisability of the measure. If the views taken under 
the two other heads be correct, it follows that it would not be advisable 
to make all arms by contract. Neither would I think it wise to restrict 
the manufacture of all arms to the national armories. Pistols, for in- 
stance, are now made by contract, because the number required by 
government is so small that it was deemed more economical to procure 
them by contract than to provide the separate machinery and tools re- 
quired for iheir manufacture, at least until a model for that arm shall be 
adopted more satisfactory than the one now in use, and likely, therefore, 
to be more permanent. Also small numbers of particular arms are some- 
times required; and in such cases it may be belter to procure them by 
contract than to provide the machinery required for their peculiar con- 
struction. But It is still more important that the government should 
have the power to contract for the manufacture of arms in the event of 
an exigency under which a greater number might be required than 
the public armories, upon a scale adapted to ordinary circumstances, 
would be able to supply. Instead of any conflict in the use of the two 
modes of supply, they are beheved happily to harmonize in the produc- 
tion of cheap and effective fireanns. In the last case supposed, the 
government establishment would furnish the models to private contrac- 
tors and serve as a guide to fix the price which should be paid; 
whilst it would protect the government from being driven, by its neces- 
sity, to submit to extraordinary demands and perhaps injurious delays. 

It is believed that the excellence of the government manufacture has 
not been quite equalled by that of private contractors, even with all the 
advantages that now exist in supplying models and inspectors. Upon 
examination of a report made by the commander of the arsenal, to 
which the rifles used by the voltigeur regiment in the war witli Mexico 
were returned, it appears that of the total number, five hundred and 
twenty-three, the two hundred and fifty-seven made at the national ar- 
mory required the repair of forty-five of their parts — the two hundred 
and sixty-six made by contract required the repair of ninety-six of their 
parts ; showing a difference in favor of the government arms of more 
than two to one. The case is believed to be a fair one, and to pre- 
sent conclusive proof of the higher standard of material and workman- 
ship in the government arms. 

It is not known whether, by the use of the term " all the arms of 
the United States," it was intended to include the heavy guns or cannon. 
I will however remark, that all cannon are now made by contract. 
Congress having made no provision for a national foundry ; and will 
take this occasion to recommend an appropriation for that object 
The just admixture of metals, and the casimg of bronze pieces require 
much mechanical skill and no litde scientific attainment. The exami- 
nation of ores, and the casting of iron into cannon, are subjects which, 
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have attracted much consideration from the Ordnance department, and 
present a wide field for further investigation and experiment. The 
rigid inspection which such guns now receive has improved, and is 
still improving, their quality ; but it is believed there would be a more 
rapid advance in knowledge, and a higher standard of excellence at- 
tamed, if the advantage of a national foundry were possessed. 

While on the subject of procuring arms for the United States, I deem 
it proper to refer to a matter which has heretofore received attention 
and been the subject of frequent inquiry — ^that is, the establishment of a 
national armory on the western waters. The propriety of having such 
a national establishment in the west is generally conceded ; and per- 
haps one reason why it has not been done is because the two United 
States armories at Springfield (Massachusetts) and Harper's Ferry 
(Virginia) are sufficient for the manufacture of all the arms required by 
the government, and the wants of the country in this respect do not 
require a third. When the two armories were established, they were 
necessarily both located east of the Allegheny mountains, because the 
manufacturing facilities of the west were then undeveloped, and 
neither the material nor the labor requisite for them was of easy pro- 
curement there. Now, however, the case is just the reverse. 

Besides the more equal and equitable distribution of these national 
establishments, geographically, the removal of one of them to some 
proper site on the western waters would be a more convenient and 
economical arrangement than that now existing. It would save the 
cost of transporting from a manufactory in the east all the arms re- 
quired for use and distribution in the western part of the country, either 
for the government or the militia of the western States. All the ma- 
terials required for the manufacture of arms are more abundant and 
cheaper in many places of the west, where motive power, either by- 
water or steam, is readily attainable, and where the services of skilful 
artisans are to be readily had to any desirable extent and on reasonable 
terms. These considerations alone seem to render it advisable to 
establish a western national armory. But when to them is added the 
fact, that the eastern portion of the country has, for so many years, 
enjoyed a monopoly of these government manufactories, it appears to 
settle the question; and as but two armories are wanted to supply all 
the small arms for the Unit;^d States, the removal of one of them west- 
ward seems the best way of effecting the object. The tools, machinery, 
and many of the most costly parts requisite for manufacturing, are not 
diflScult of transportation, and may easily and at little cost be sent from 
either of the armories, and set up in suitable buildings previously con- 
structed for the western armory. The transfer will thus leave no gov- 
ernment property behind, but the buildings which may be usefully 
applied to purposes of private manufacture, and can doubtless readily 
be disposea of. 

The work for the extension of the Capitol, which by your order of 
the 23d of March was transferred from the Department of the Interior 
to the War Department, has been prosecuted with due diligence- under 
the special charge of Captain M. C. Meigs of the corps of engineers; 
and It gives me pleasure to bear testimony to the manner in which that 
oflScer has discharged his duty — fully sustaining his reputation for pro- 
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fessional still, zeal, and fidelity. He was placed upon this duty April 
4, 1853, and directed specially to examine into the condition of the 
foundation, which had neen previously laid, and minutely to inquire 
into the arrangements for warming, ventilating, speaking, and hearing. 

A thorough examination of the foundation was made by excavating 
down to the soil upon which it rested, and by cutting at diiferent points 
into or through the masonry. The result was a report that less hy- 
draulic lime had been used than was desirable, but that the strength of 
the foundation was sufficient for the proposed structure. The arrange- 
ments for ventilation and hearing were not found satisfactory, and these 
being the great objects sought in the proposed extension, certain alter- 
ations in the plans were designed, and aboard, composed of Professors 
A. D. Bache and Joseph Henry, was commissioned, May 20, 1853, to 
make inquiries upon acoustics and ventilation, as connected wiih the 
adopted plan and proposed alteration. The board visited and made 
various experiments in the principal public rooms of the cities of Phila- 
delphia, New York, and Boston. After full examination of the various 
rooms visited, and a discussion of the phenomena presented, they re- 
ported on the 24th of June last in favor of the modifications of the plans 
for the extension of the Capitol as proposed by Captain Meigs. 

To construct a room of sufficient dimensions for the House of Re- 
presentatives, so as to secure to each member the power easily to 
make himself heard firom his seat at every point in the room, was an 
object of such high usefulness in legislation, and a problem of such 
difficult solution, as to require thorough investigation, with all the aids 
which science could lend; and in view of the many unsuccessful at- 
tempts which have been made in our own and other countries to attain 
that result, success will be, in addition to its utility, an object of just 
national pride. 

In addition to this special object, the modifications proposed were 
believed otherwise to increase the convenience and facilitate the inter- 
course of the houses of Congress, and materially to add to the archi- 
tectural effc'ct of the building. As soon as the plans submitted re- 
ceived your approval, the consequent changes in the foundation walls 
were pressed with all possible rapidity ; and the work has, since then, 
been steadily prosecuted, witliout other delay than that which has ne- 
cessarilj- resulted from occasional interruptions in the delivery of n:a- 
terial; and these have been overcome, as tar as might be, by purchases 
in other markets which could be made available. The stain which 
appeared upon the marble alter it had been placed in the walls created 
some anxiety, and specimens were submitted to skilful chemists for 
analysis. The results gave assurance that the discoloration would dis- 
appear, and in some instances observation has sustained that expecta- 
tion. This is the more gratifying, because the marble is of most beau- 
tiful quality, and it might not have been possible elsewhere to procure 
a material which would have coiTesponded with it. 

I refer for further details to the accompanyin,g: report of Captain 
Meigs; and, with a view to a rapid completion of the building, recom- 
mend to favorable consideration the estimate presented by him for the 
fiscal year ending in 1855. 
Partii— 3 



Digitized by 



Google 



34 S. Doc. 1. 

An appropriation was made at the last session of Congi'ess for ihe 
purpose of bringing water into the city of Washington. In order to 
obtain an ample and constant supply, from a source so elevated as to 
avoid the necessity for the use oi machinery, it was decided that the 
water should be brought from the Great Falls of the Potomac, through 
a conduit nine feet in diameter. Upon the adoption of this plan, im- 
mediate application was made to the legislature of Maryland, in which 
State the source of supply lies, fl>r their assent to the proposed work, 
which being given on conditions readily complied with, some portions 
of the necessary land were selected and purchased, and as soon as the 
season would permit, a considerable force was put upon the work. The 
works are estimated to cost rather less than $2,300,000 ; and when 
completed will be capable of delivering nearly 70,000,000 gallons of 
water daily, at an elevation of fourteen feet above the upper floor of 
the Capitol. For further information and details, I refer to the report of 
the chief engineer. 

I deem it necessary to invite attention to the condition of the public 
building occupied by this department, which contains accommodations 
for less than half its bureaus ; and not being fire-proof, but on the con- 
trary especially defective in its construction, does not afford proper se- 
curity for the numerous papers and records, the loss of which would 
be irreparable. This subject has been repeatedly urged upon the at- 
tention of Congress by my predecessors, and I concur with them as to 
the necessity of providing a fire-proof building, of suflScient dimensions 
to accommodate all the bureaus connected with this department. 

To the accompanying reports of the commanding general of the 
army and the chiefs of the several branches of the military service, I 
refer for full information in relation to the duties with which they are 
respectively charged. For the success which attends the administra- 
tion of army affJiirs, we are in no small degree indebted to the ability, 
experience, and good faith of these officers. The report of the com- 
manding general exhibits the distribution and numerical strength of 
the arm}', and shows how disproportionate our small military establish- 
ment is to the duties required of it. Professional skill, zeal, and fidelity, 
have done much to compensate for the want of numbers; but the in- 
creased privation, toil, and danger, incident to a service so varied and 
extensive, have greatly added to its list of casualties during the past 
year. 

I have the honor to be, very respectfully, your obedient servant, 

JEFFERSOxN DAVIS. 

To the President. 
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List of documents accompanying Report of the Secretary of War. 

Reports respecting Indian hostilities in Oregon. 
Regulations and orders respecting river and harbor improvements- 
Instructions icir surveys of a railroad route to the Pacific, 
Instructions respecting military roads in Oregon. 
Report on the Capitol extension. 
Report of the Commanding General. 
Report of the Quartermaster General. 
Report of the Paymaster General. 
Report of the Commissary General. 
Report of the Surgeon General. 
Report of the Chief Engineer. 
Report of the Colonel of Topographical Engineers. 
Report of the Colonel of Ordnance. 
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INDIAN HOSTILITIES IN OREGON. 

Headquarters Camp Alden, 

Rogue River, O. T. 

Sir: On the 17th of August I received information at my residence, 
in Umpqua valley, that the Rogue River Indians, assisted by the Kla- 
maths, Shastas, the bands living on Applegate and Grave creeks, had 
united and attacked the settlements in Rogue River valley, near Jack- 
sonville; that a number of persons had been killed, a large amount of 
stock killed or driven off, and houses and grain burned; and that com- 
panies were being formed for the defence of the settlements and for 
the purpose of a general war upon the Indians. 

I promptly notified the citizens of the neighborhood, and advised 
with Major Alvord, who was then present, engaged in the location of 
the road from Myrtle creek to Camp Stewart, and immediately pro- 
ceeded, accompanied by Captain Armstrong, Messrs. Cluggage, Nickol, 
aod some ten others, to the scene of hostilities. On the 21st I arrived 
at the headquarters of our forces, on Stewart creek, where I found 
Capt. Alden, of the 4th infantry, who had promptly, upon the first in- 
formation being received by him at Fort Jones, on Scott's river, repaired 
to Jacksonville with ten men of his command, all who were fit for duty, 
and forthwith proceeded to take energetic measures for an active and 
eflective campaign, by appointing four commissioners of military af- 
fairs, and mustering into service all the volunteers for whom arms could 
be procured. His force, on my arrival, consisted of companies under 
Captains Goodall, Miller, Lamerick and Rhodes, commanded by CoL 
John Ross, the whole under the command of Col. Alden. These troops 
had been actively engaged in scouring the country in all directions, and 
had succeeded in driving the main body of the Indians to their strong- 
holds in the mountains ; pack trains were being collected in view of an 
extended pursuit of the Indians, and all other preparations were being 
made with the utmost despatch. 

At the request of Col. Alden and the troops I assumed the com- 
mand of the forces, and on the 22d, at 4 o'clock a. m., left camp for 
the mountains, having divided the forces into two battalions in order 
better to scour the whole country. 

One battalion, composed of Captains Miller and Lamerick's compa- 
nies, under the command of Col. Ross, were directed to proceed up 
Evan creek, which emptied into Rogue river from the north, and con- 
tbueon, if no traces of the Indians were found, until the two detach- 
ments should meet at a point designated; but if the trail was found, to 
follow it and bring the Indians to battle. At the head of the other bat- 
talion, composed of Captains Rhodes and Goodall's companies, com- 
manded by Col. Alden, I proceeded by the way of Table Rock in the 
direction of the point designated on Evan creek. After advancing 
about fifteen miles beyond Table Rock I discovered the trail of the 
Indians, and encamped upon it. I took up the line of march early 
next morning, and followed the trail with great difficulty, the Indians 



Digitized by 



Google 



88 S. Doc. 1. 

having used every precaution to conceal it. The country was exceed- 
ingly mountainous and almost impassable for animals, and as the In- 
dians had fired the country behind ihem, the falling of the burning timber 
and the heat delayed our progress, while the dense smoke prevented us 
from ascertaining with certainty the face of the country. About noon 
we came to the place at which they had encamped a few nights before, 
by the side of a stream in a dense forest; here they had killed a mule 
and a horse they had captured in a battle some days previous, and used 
them for provisions. From this point we had more difficulty in finding 
the trail, it having been veiy carefully concealed and the mountains 
lately fired, but aner some delay we again struck it. Late in the even- 
ing we came to the main fork of Evan creek, now called Battle creek, 
where we came to a spot at which the Indians had again encamped. 

Beyond this all trace of the Indians seemed to be lost, and after 
searching in vain for the trail until dark, we were forced to encamp. 
The valley was very narrow, and almost entirely covered with an im- 
penetrable thicket of maple vines, leaving scarcely room for the men 
to lie do\^Ti on the bank of the creek; the animals were closely tied to 
the bushes, there being no grass or forage of any kind. 

The command was ready to move bj*^ day light ; a party on foot early 
discovered the trail, and after cutting out the brush for nearly a quarter 
of a mile, we succeeded in reaching it with the animals. About a mile 
further up we crossed Battle creek, and ascended a high steep moun- 
tain which forms the dividing ridge of the numerous branches running 
into Rogue river; this part of the country had not been fired. About 
9 o'clock a. m. we arrived at another Indian camp on the ridge, at a 
spring very difficult of access on the side of a mountain. On leaving 
this camp we found that the woods had been recently fired, which in- 
duced me to believe that the Indians were not far in advance of us. 
About a half a mile fi"om the spring, as I was riding slowly in front, 1 
heard the crack of a rifle in the direction of the enemy ; without halt- 
ing, I proceeded to a point commanding the rapid descent of the trail 
from the mountain, and halting, could hear persons talking in their camp 
about four hundred yards distant, in a dense forest thick with under- 
brush, which entirely obstructed the view. As the troops came up, 
they were ordered in a low voice to dismount, tie their animals, and 
prepare for battle. Col. Alden, at the head of Capt. GoodaU's com- 
pany, was directed to proceed on the trail and attack the enemy in 
front, while a portion of Capt. Rhodes' company were directed to fol- 
low a ridge running to the left of their trail, and turn their flank. Col. 
Alden proceeded to engage them in the most gallant manner, his well- 
directed fire being the first intimation of our approach. It being found 
impracticable to turn then' flank, Capt. Rhodes proceeded at once to 
engage them on their right ; the men were now deployed, taking cover 
behind the trees, and the fight became general. I was delayed a few 
minutes on the hill for the arrival of the rear guard; these were dis- 
mounted, and all, except fifteen men, I immediately led into action. 
On arriving on the ground, I found Col. Alden, who had been shot 
down early in the fight, dangerously wounded, in the arms of his faith- 
ful sergeant, and surrounded by a few of his own men. The battle was 
now raging with great fierceness, our men coolly pouring in their fire, 
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unshaken by the hideous yells and war-whoops of the Indians, or by 
their rapid and more destructive fire. After examining the ground, and 
6nding that the enemy were securely posted behind trees and logs, and 
concealed by underbrush, and that it was impossible to reach them ex- 
cept when they carelessly exposed their persons in their anxiety to get 
a shot at our men, I determined to charge them. I passed the order, 
led forward in the movement, and within thirty yards of their position 
received a wound from a rifle ball, which struck my right arm near the 
shoulder joints and passing entirely through, came out near the point of 
the shoulder. Believing at the time that the shot came from the flank, 
I immediately ordered our line to be extended, to prevent the enemy 
from turning our flank, and the men again ordered to cover themselves 
behind trees. This position was held for three or four hours, during 
which time I talked frequently to the officers and m^n, and found them 
cool and determined on conquering the enemy. Finding myself weak 
from the loss of blood, I retired to the rear to have my wound examined 
and dressed. 

While here the Indians cried out to our men, many of whom under- 
stood their language, that they wished fi)r a talk, that they desired to 
fight no longer, that they were frightened and desired peace. Mr. 
Tyler was despatched by Capt. Goodall to inform me of the desire of 
the Indians to cease firing ana make peace ; by this time Robert Met- 
calfe and James Bruce had been sent into their lines to talk, and having 
informed them that I was in command, they expressed a great desire 
to see me. Finding that they were much superior in numbers, being 
about two hundred warriors, well armed with rifles and muskets, well 
supplied with ammunition, and knowing that they could fight as long 
as they saw fit, and then safely retreat into a country exceedingly 
difficult of access, and being desirous of examining their position, I 
coDcluded to go among them. On entering their lines I met the prin- 
cipal chief Ive, and the subordinate chiefs Sam and Jim, who told me 
that their hearts were sick of war, and that they would meet me at 
Table Rock in seven days, where they would give up their arms, make 
a treaty, and place themselves under our protection. The preliminaries 
having been arranged, the command returned to the place where they 
had been dismounted — the dead were buried, and ihe wounded cared 
for. By this time Col. Ross with his battalion arrived, having followed 
our trail for some distance. This gallant command were anxious to 
renew the attack upon the Indians, who still remained in their position, 
but as the negotiations had proceeded so far, I could not consent. 
That night was spent within four hundred yards of the Indians, and 
good faith was observed on both sides. 

At the dawn of day I discovered that the Indians were moving, and 
sent to stop them until a further talk had been held. Accompanied by 
Col. Ross and other officers, I went among them and became satisfied 
that they would faithfully observe the agreements already made. By 
the advice of the surgeon we remained that day and night upon the 
battle-ground, and then returned to Table Rock. 

Too much praise cannot be awarded Col. Alden ; the country is 
|[reatly indebted to him for the rapid organization of the forces, when 
it was entirely without defence; his gallantry is sufficiently attested 
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by his being dangerously wounded, while charging at the head of his 
command, almost al llie enemy's lines. Captains Goodall and Rhodes, 
with their companions, distingiiished themselves from the beginning to 
the end of the action, for their cool and determined bravery ; no troops 
could have done better. The command of Col. Ross, under Captains 
Miller and Lamerick, although too late to participate in the action, 
made a severe march through the mountains, and arrived on the ground 
one day sooner than I expected them; their presence was of great 
assistance to us. 

Our loss in the battle was three killed — Captain Pleasant Arm- 
strong, privates John Scarborough and Isaac Bradley; and five badly 
wounded — Colonel Alden, myself, and privates Charles C. Abbe, (since 
dead,) Henry Flesher, and Thomas Hays. The Indians lost eight 
killed, and twenty wounded, seven of whom we know to have since died* 

Soon after my return from the mountains, Capt. A. J. Smith, first 
dragoons, arrived at camp with his troop from Port Orford. His arri- 
val was most opportune; his presence during the negotiations for a 
peace was of great assistance, while his troop served to overawe the 
Indians. 

The governor of the Territory, upon the first information being 
received by him, promptly ordered out a compan}! under Captain 
Nesmith, and sent them as an escort for a large quantity of arms and 
ammunition which were procured from Fort Vancouver. Captain 
Nesmith arrived after the negotiations had been commenced, but was 
of great service to me, from his intimate knowledge of the Indians and 
their language. Lieut. Kautz, fourth infantry, accompanied Captain 
Nesmith, jind had in charge a twelve-pound howitzer and caisson, which 
he brought safely into camp, althougn the road is a very difficult one, 
and seldom travelled by wagons. 

A commission from the governor, as brigjidier general, reached me a 
few days after I had assumed command, at Col. Alden's request. 

A treaty of peace has been made with the Indians, and I have no 
doubt with proper care it can be strictly maintained. The tribe is a 
very large one, and to a great extent controls the tribes in this part of 
the country ; a peace with them is a peace with all. This, in my 
opinion, can only be perfectly secured by the presence of a considera- 
ble military force in this valley. I would, therefore, most earnestly 
recommend the establishment of a military post in the Rogue River 
valley without delay. 

To Robert Metcalfe, who acted for me as a scout and guide, I am 
indebted for the faithful discharge of his duty. John Crosby and 
James Bruce also did good service in the same capacit)'. 

On the expedition to the mountains, from the 22d to the 20th, N. G. 
T. Vault acted as my volunteer aid. At that time Capt. C. Lewis 
joined the command, and handsomely performed the duties of assistant 
adjutant general until the 29th, when compelled by sickness to resign. 
Since that time Capt. L. F. Mosher, late of the fourth Ohio volunteers, 
has performed the duties of that office. Dr. Edward Shiel, George 
Dart, Richard Dugan and L. A. Davis, the commissioners appointed 
by Colonel Alden, were most active in the discharge of their duties, 
and kept the command supplied with provisions, transportation, and 
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other necessaries for carryinff on the war. Major Charles S. Drew, 
assistant quartermaster, with nis assistants, perf()rmed their duties with 

Eromptness and accuracy. Dr. E. H. Chveland, surgeon general, and 
is assistants, were unremitting in their attention to the sick and 
wounded. 
I have the honor to be, very respectfully, your obedient servant, 

JOSEPH LANE. 
Brigadier General Hitchcock. 



Yreka, California, 

October 18, 1853. 

Sir: I regret that I have suffered so much from debility, consequent 
upon my wound, that I have been unable to make a detailed report of 
my participation in the late military operations in this valley; yet, as 
some official communication from me may be of importance in showing 
the necessity of furnishing more regular troops for the defence of this 
frontier, and also to prove the necessity of the call I made upon the 
volunteers, I make an effort to-day to communicate a brief statement, 
which will reach you before the meeting of Congress. 

On the 7th of August last I received at my post, Fort Jones, Cali- 
fornia, a petition signed by the principal citizens of Jacksonville, Oregon, 
representing that the settlements in Jackson county were threatened 
by a combination of several tribes of Indians, numbering about 260 
warriors armed with rifles, and well supplied with ammunition; that 
several white men had been killed, and that the men of the valley were 
unprovided with arms. They earnestly requested me, therefore, to 
furnish them with all the men and arms at my disposal for their defence. 

Of the 22 men of my company present at the post, 1 1 were on the sick 
report and unable to march. In a few hours, however, I packed 26 
muskets, 6 carbines, and 600 rounds of ammunition, on mules, and 
with all my disposable force, amounting to but 10 men, I marched for 
the scene of hostilities. 

Passing through Yreka, California, I learned that the representations 
made in the petition from Jacksonville were by no means exaggerated ; 
and, accordingly, I enrolled a volunteer coinpnny of 80 men. I reached 
Jacksonville August 9th, and finding that no disposition had been made 
for providing subsistence for the volunteers, I recommended to the .citi- 
zens the appointment of a board of commissioners, composed of gentle- 
men having the confidence of the community, and who should imme- 
diately take measures to provide all necessary supplies. This proposi- 
tion was acceded to at once; and a board consisting of four gentlemen 
of the place was appointed by myself, bearing the title of commission- 
ers of military affairs in Rogue River valley. I informed the board, 
as I had also apprized the citizens of Yreka, that I had no special au- 
thority to raise volunteers, or to pledge the general government for 
payment of their expenses ; but that an appropriation by Congress 
would be requisite for this purpose, expressmg, at the same time, my 
personal belief and conviction that Congress would not withhold the 
necessaiy appropriation. With this understanding, I enrolled two corn- 
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panics of volunteers at Jacksonville, and, on the 11th instant, mustered 
the companies at Camp Stewart, 7 miles from town. A company of 
independent volunteers, 20 strong, joined me there; making the whole 
force, including my own men and the Yreka volunteers, about 200 men. 
I learned that ihe Rogue River Indians had taken a strong position near 
Table Rock, about 10 miles distant from Camp Stewart. Their force 
was estimated at 250 warriors, 150 of this number being armed with 
rifles and well supplied with ammunition. I made dispositions at once 
to attack them that night ; when suddenly, at dusk, a man rode into 
camp at full speed, announcing, in the hearing of all the troops, that the 
Indians had appeared in force in the valley, that they had just killed 
two white men, had burnt a house and several hay-stacks, and that 
the families in the north of the valley were in imminent danger of being 
massacred. At this announcement, 20 men of the independent volun- 
teers, who were already mounted, awaiting orders to march to Table 
Rock, darted off at full speed in the direction of the burning house, the 
light of whi«:h was distinctly visible at camp. I was compelled to sus- 
pend the attack, and to permit the companies raised in the valley to 
mount and hasten to the defence of their houses and homes. Tliis panic 
disconcerted the movement, and it was not until the 16th instant that 
I had force enough present to organize another plan of attack. As I 
had no officer of the regular army under my command, and was there- 
fore without a quartermaster or commissary sufKcienily conversant 
with the duties of those departments, the burden of that duty fell upon 
myself. 

Nevertheless, the necessary issues of subsistence continued daily to 
overrun the proper allowance. These extra issues were chiefly caused 
by the frequent detachments necessarily sent from the main body, and 
the want of familiarity, on the part of the volunteers, with the proper 
arrangement and usages of a company mess, and the economical use 
of the ration. 

On the 16th of August, discovering that the Indians had disappeared 
from their position near Table Rock, and had fled to the mountains, 
from whence it was apprehended they would descend in small bands to 
waylay the pack trains on all the roads leading to the valley, the war 
at once assumed a new character of imminent danger to the whole of 
southern Oregon. Under these circumstances, believing that, from the 
nature of the service, the safety of the valley would be hazarded if I 
should retain the command, burdened with all the details of every sub- 
ordinate department, I did not hesitate to request General Lane to re- 
lieve me from the command of the volunteers. Between the 16th and 
20th of August I had succeeded in organizing a pack train and commis- 
sariat, and had made every preparation to pursue the Indians wherever 
they were to be found. 

On the 20th Gener&i Lane assumed the command, and on the 22d 
marched in pursuit. The general's report of operations from that day 
has already been forwarded to your office. 

The thorough knowledge of the country which he displayed, the 
gallantry and skill which he exhibited in the pursuit and in the engage- 
ment, satisfied me perfectly that I had acted for the good of the coun- 
try in relinquishing the command of the volunteers to him. I hope that 
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I shall be able, by the next mail, to forward a report in detail of all 
the military operations from the day when I took command untU the 
arrival of General Lane, viz: two skirmishes of Lieut. Griffin's scout- 
ing party with a large body of Applegate Indians, the scattering of the 
troops from the 11th to the 16th, the gallant defence of Lieut. Ely's 
scouting party of 25 men against a band 100 Indians, and the prompt 
movement of Captain Goodall with his company of volunteers, preceded 
by a small detatchment led by Mr. J. D. Cosby and Elijah Heard, to 
the rescue of Lieut. Ely. 

I am, very respectfiiUy, your obedient, 

B. R. ALDEN, 
Captain Fourth Infantry 
The Adjutant General of the Army, 

Washington^ D. C 
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BEGULATIOXS AND OBDEBS IN BEGABD TO HABBOB AND BIYEB 
IMPBOVEBfENTS. 

[Appended to thifl report in compliance with a resolution of the Senate of March 3, 1853.] 

L General regulation on the subject ; September 10, 1S52. 

XL Order assigning the work to the two corps of engineers ; Sep- 
tember 16, 1852, 

in. Order constituting board of river and harbor improvements for 
corps of engineers; September 16, 1852. 

rV. Order constituting board of river and harbor improvements for 

corps of topographical engineers; September 16, 1862. 
V. Order constituting board for report upon additional canal at fiills 
of the Ohio river ; September 17, 1852. 

VI. Order constituting board on opening a ship channel at mouth of 
the Mississippi ; September 18, 1852. 

VIL Regulations for western river improvement ; April 26, 1853. 
VIII- Regulations respecting expenses incurred by States, corpora- 
tions, or individuals, for advancing works of river and harbor 
improvement ; June 4, 1853. 



I. 

Regulations in relation to river and harbor improvements, 

I. All civil works of public improvement committed to the War De 
partment will hereafter be planned and constructed under the direction 
of either the chief of the corps of engineers or the chief of the corps of 
topographical engineers, as may be deemed most advisable. 

II. The several works assigned by the Secretary of War as above 
shall be committed to officers of said corps respectively, under the 
special approval of the secretary. Every officer in charge of a work 
shall be under the orders of, and responsible to, the head of his own 
corps. Whenever it may be necessary to commit a work to a civil 
agent, he shall be appointed by the Secretary of War, to be in like 
manner responsible to and under the orders of the bureau to which 
his work has been assigned. 

III. From each of the above-mentioned corps a board shall be or 
ganized, to consist of three members of the corps, who shall be aidedi 
whenever it may be deemed necessary, by a naval officer, to be detailea 
by the Secretary of the Navy for that purpose. 

To this board shall be submitted, by the respective chiefs of corps, 
all plans or projects for river and harbor improvements. Every plan 
or project for a work will be accompanied by an estimate of its cost. 
If the estimate should vary from any heretofore made, the reasons for 
such variance will be given. 
The duties of each of these boards shall be as follows : 
1. To examine, approve, modify, or reject every prcgect or plan ol 
civil improvement proposed by any officer or civil agent, under instruc 
tions from the chief of the corps. 
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If any of said plans be approved by the board, with or without 
modification, they will submit them, with such remarks as may be 
thought necessary, to the chief of the corps. 

If the board reject the plan of the officer or agent, they will either 
substitute a plan of their own, or they will recommend the course they 
may think best for procuring another project, at the same time return- 
ing the rejected project with their objections. 

Any member of the board shall have the privilege of making a mi- 
nority report. 

In every case, the said chief wiU lay the project under consideration 
and the recommendation of the board, together with any minority re- 
port, before the Secretary of War, with any remarks he may have to 
make in support, by way of amendment, or in opposition. 

On the approval of a plan by the Secretary of War, it shall be carried 
into execution, without alteration, by an officer of the corps to which 
the subject was assigned by the Secretary of War, or by a civil agent 
employed for the purpose, under the direction of the chief of that 
corps. 

If, however, in the opinion of the said officer or agent, circumstances 
should demand an fdteration or abandonment of the plan, he will 
promptly report all the circumstances to be laid before the board, who, 
if they deem it necessary, will consider the subject anew. 

2. The board will, as often as they may deem necessary, detail 
from their number one or more members for the inspection of works 
under execution. 

The duty of these inspectors shall be to examine carefully and report 
to the board the character of the work in relation to prices paid, the 
quality of materials and workmanship, and the general system of ex- 
penditure and administration ; also as to the conformity to the approved 
plan, and how far the actual expenditures conform to or vary from the 
estimate ; if they should exceed the estimate, the cause of such excess. 

Every such report shall be submitted to the Secretary of War by 
the chief of the corps, whose duty it shall be to call the attention of 
the secretary to any point demanding notice, and especially to any 
neglect, want of skill, misconduct, or mal-administration on the part of 
any officer or agent in charge, whether knowledge of the same shall 
come to him through the reports of inspectors or m any other manner ; 
and it shall also be the duty of the chief to make frequent personal 
inspections of these operations. 

3. All plans and estimates to be submitted to Congress for new 
works, or for the completion of works already commenced, or the re- 
pairs of old works, will be prepared under the direction of the boards, 
and communicated to the chiefs of their respective corps. 

IV. Each board shall have an office in the building of this depart- 
ment, and, when necessary, shall be assisted by one or more subaJtem 
officers of the corps, and also by one or more clerks, who shall record 
the proceedings in a book, and perform such other duties as may be 
imposed by the board. 

Whenever the business of the board shall not require them to be in 
session, the members shall be employed in the inspections above pro- 
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vided for, or on other duty, as the chief of the ( orps, with the sanction 
of the Secretary of War, shall direct- 



War Departmbnt, September 10, 1852. 



C. M. CONRAD, 

Secretary of fVar. 



11. 

General Order* 

The following works provided for by the act entitled "An act 
making appropriations for the impiovement of certain rivers and har- 
bors," shall be executed under the direction of the chief of the corps 
of engineers, viz : 

1. All works and surveys on the Atlantic and rivers emptying into it. 

2. All works on the Gulf of Mexico, including those on the rivers 
emptying into it, except those of the Mississippi river, of which only 
the superintendence of the removal of the bar at its mouth shall be 
assigned to him. 

3. All surveys, estimates, reports, and other papers relating to the 
works placed under the direction of the chief engineer, will be trans- 
ferred to him by the colonel of the topographical corps. 

All other works than those above mentioned, embraced in J;he act, 
are assigned to the chief of topographical engineers. 

C. M. CONRAD, 

Secretary of War. 
War Departmbnt, 

Washington J September 16, 1862. 



III. 

War Department, 
Washington^ September 16, 1S52. 

Brevet Colonel Sylvanus Thayer, Lieut. Colonel Ren^ E. De Russy, 
and Brevet Colonel John L. Smith, of the corps of engineers, will con- 
tinue the board of river and harbor improvements, provided for by 
section 3 of the regulations in relation thereto, for the works to be exe- 
cuted under the direction of the chief of said corps. 

C. M. CONRAD, 

Secretary of War. 



IV 

War Department, 
Washington^ September It's 1862. 
LieuL Colonel James Kearney, Brevet Lieut. Colonel Stephen H« 
Long, and Miijor Hartman Bacbe, of the corps of topographical en- 
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gineers, will constitute the board of river and harbor improvements, 
provided for by section 3 of the regulations in relation thereto, for the 
works to be executed under the direction of the chief of snid corps. 

C. M. CONllAD, 

Secretary of War. 



V. 

War Department, 
Washington^ Sejftemher 17, 1852. 

Brevet Lieutenant Colonel Stephen H. Long and Brevet Colonel 
William TurnbuU, of the corps of topographical engineers, and Charles 
B. Fisk, esq , are appointed a board, under the provisions of " An act 
making appropriations for the improvement of certain harbors and 
rivers," approved August 30, 1852, "to report upon the expediency of 
an additional canal around the falls of the Ohio river ; and the compara- 
tive cost, advantages, and disadvantages of making such additional 
canal on the Kentucky and Indiana shores of said river, respectively; 
and also the cost, advantages, and disadvantages of enlarging and ex- 
tending the present canal so as to avoid the rocks at Sandy island, 
retaining the locks in their present condition." 

Lieutenant James W. Abert will act as secretary to the board. 

C. M. CONRAD, 

Secretary if War. 



VI. 



War Department, 
Washington^ September 18, 1852. 

Captain William R. Latimer, of the United States navy, and Major 
William H. Chase, Brevet Major J. G. Barnard, and Brevet Major P. 
G. F. Beauregard, of the corps of engineers, are appointed a board to 
make an examination of the mouths of the Mississippi river, with a view 
to determine the most convenient pass leading into the Gulf of Mexico 
through which a ship channel, of sufficient capacity to accommodate 
the wants of commerce, can be opened ; and to report upon other points 
in relation thereto, specified in tiie clause making an appropriation for 
this work, contained in " An act making appropriations for the improve- 
ment of certain harbors and rivers," approved August 30, 1852. 

C. M. CONRAD, 

Secretary of War. 
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VIL 

Rules and reguUuions for the government of the officers and. crews of snag-- 
boats^ and of the agents^ trtechanicsy laborers, ^•., employed on local works 
relating to the improvement of the western riv(rs. 

PRELIMINARY REGULATIONS. 

Jtem \st. All works and operations for the improvement of the Ohio, 
Mississippi, Arkansas, Missouri, and Illinois rivers, will be subject to 
the direction and superintendence of an officer of the corps of topo- 
graphical engineers, who will be aided in the performance of all appro- 
priate duties by one or more assistants, military or civil, to be ap- 
pointed by the express approval of the Secretary of War, grounded on 
satisfactory testimonials confirmatory of their capacity and fitness for 
such appointments. 

Item 2d. The superintendent, with the aid of his assistants, shall per- 
form all duties recognised by the regulations of the corps of topograph- 
ical engineers as pertaining to his command, and shall make all such 
returns, reports, estimates, regulations, inspections, projects, &c., &c., 
as are recjuired by those regulations, with all practicable punctuality 
and precision. 

Item 2d. The superintendent may employ a coitJpetent, skilful, and 
experienced civil assistant, to serve as secretary and accountant, at a 
salary not exceeding $5 per day, whose duty it shall be to record all 
proceedings in reference to the works and operations confided to the 
superintendent, keep the archives relating to western river improve- 
ments in a manner conformable to the usages of the topographical 
bureau in such respects ; prepare and settle accounts for services ren- 
dered under different appropriations ; and, in general, to perform such 
other duties, whether financial or clerical, as the superintendent may 
from time to time require. 

It^m Ath, A competent and experienced clerk may be employed by 
the superintendent for each snag-boat, at a compensation not exceeding 
$60 per month, who may also serve as clerk of the boat, with an addi- 
tional compensation of $30 per month — or $90 per month for services 
in both capacities ; whose duly it shall be to serve on board of the boat ; 
keep all minutes, papers, &c., relating to the enrolment, services, pay- 
ments, discharges, &c., of officers, men, cooks, and others employed 
on board of the boat; to make such contingent payments, and render 
such accounts for occasional services, repairs, &c., as may be required 
by the superintendent. He shall, moreover, keep a journal of the op- 
erations, movements, and work done by the boat, showing the number 
of snags, logs, and other obstructions raised and removed, the localities 
at which these operations have been performed, the provisions, fuel, 
and other articles purchased for the use of the boat, and the payments 
made therefor; and in general to attend to all matters relating to the 
progress and cost of the operations carried on by the boat. 

Lem 5th. All other officers, men, &c., constituting the boat's crew,. 

may be employed by the captain of the boat, with the approval of the 

Part ; • ' 
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superintendent, and at rates of compensation not exceeding those here- 
inafter specified, unless otherwise instructed. 

Item Qlh. It shall moreover be the duty of the captain of each boat, 
and the agent of each local work, to encourage and promote industry, 
cheerfulness, good behavior, and a well-regulated police, in all re- 
spects, in their respective commands. It shall also be the duty of each 
captain to impart all the information and advice he is able to give, in 
order to enable the clerk of his boat to keep a correct journal and make 
correct reports of all proceedings had on board. 

Item 7th. — As a general rule, payments for services, &c., shall be made 
quarterly, as early as practicable after the expiration of the quarter for 
which payments are due, and returns thereof shall be miade to and 
through the superintendent to the Topographical bureau, in accordance 
with the recjuirements of law and regulations, so far as practicable, due 
allowance being made on account of the remoteness of the points at 
which payments must be made. 

Item 8th. — Compensation for services on board of snag-boats may be 
gi-aduated in a manner not to exceed the following rates, viz : 

To captain and mate of a snag-boat, (one or both experienced 

in snag business,) per month $ ■ 

Superintendent's clerk, per month 

Boat's clerk, per month ■ 

Engineer and assistant engineer, (one or both being experienced 
blacksmiths,) per month ■ 

Pilot and assistant pilot, (one or both being experienced pilots,) 
per month 

Carpenter, (skilful and experienced,) per month 

Steward, per month ■ 

Cook, per Aionth ■ 

Deck hands, firemen, and laborers, each, per month ■ 

Cabin boy and washwoman, each, per month ■ 

Striker and assistant blacksmith, per month •— 

Item 9th. — The superintendent shall ascertain, as nearly as practica- 
ble, the actual daily cost (all expenses included) of working a snag- 
boat or other craft, in order that any boat may be transferred (as occa- 
sions may frequently require) from service under one appropriation to 
service under another, at a determinate rate per day, to be charged 
against any appropriation under which service may be performed ; 
whereby all the boats may be enabled to serve under either or all the 
appropriations, and during a longer period of every year, than could be 
done by confining their operations, respectively, to particular districts. 
Item 10th. — All persons, whether officers or laborers, to be employedin 
the prosecution of the snag business, on engaging in the public service 
are required to sign articles of enrolment and agreement, binding them- 
selves, respectively, to abide by and conform to the rules and regula- 
tions herein prescribed, and more particularly explained under the fol- 
lowing heady viz: 
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RULES AND REGULATIONS 

For the government of the officers and crews of snapr'hoats^ and oj the agents^ 
mechanics^ laborers, Sfc.j employed on heal works relating to the improve^ 
ment of the western rivers* 

Article 1. All officers, mechanics, laborers, &c., employed on works 
of all kinds relating to the improvement of the western rivers, harbors,. 
&c., are required to affix their signatures to these rules and regulations 
at ihe time of engaging in the public service, and will be bound to serve, 
under the command of the officer named and on the terms specified in 
the subjoined enrolment, 

Art. 2. All orders and instructions emanating from the Topographi- 
cal bureau of the War Department, or from the superintendent, or agent, 
representing said bureau or superintendent ; also all orders and com- 
mands given by officers of superior grade to officers and men serving 
in suWdinate capacities, shall be prompdy and cheerfully obeyed. 

Art. 3- Disobedience of orders, neglect of duty, abandonment of 
service, gambling of all kinds, intemperance, profanity, vulgarity and 
other immoral antf disorderly conduct, are strictly prohibited; and 
any officer, mechanic, or laborer that may be guilty of any or either of 
these oflfences, or of violating any other stipulation contained in these 
articles, shall be liable to dismission firom the service at the discretion 
of the officer in command. 

Art. 4. Quarterly payments for services at the rate specified in 
the subjoined enrolment shall be made as early as practicable after 
the expiration of each quarter ; and, for that purpose, funds will be 
placed at New Orleans, St. Louis, Louisville, or Cincinnati; or, it 
deemed advisable, at any other point on either of the rivers included 
within the superintendency where government funds may be conveni- 
ently deposited for safe-keeping. 

Art. 6. Deductions shall be made, in settlement by pay-rolls, for 
lost time occasioned by absence iirom duty, sickness, or other inability, 
except in cases of injuries received in the service; also for any and all 
items of public property carelessly damaged, lost, or wasted in the ser- 
vice, by the indiviaual guilty of such dehnquencies, and to whom pay- 
ments are due. 

Art. 6. Payments shall be made as above, in full, to all who have 
served faithfully and acceptably through the entire period of their en- 
rolment, to the date of their final discharge from the service. 

Art. 7. Good and wholesome food, adapted to the comfortable and 
healthy subsistence of boatmen ; also such medicines and medical in- 
structions as are ordinarily required and used as remedies for diseases 
iocident to river service, shall be provided and furnished to all em- 
ployed in the service. 

Art. 8. No ardent spirits, or intoxicating licjuors of any kind, shall 
be introduced, kept, or used on board of any oi the public boats, or at 
any of the local works. 

Art. 9. All articles of clothing, bedding, &c., for the use of officers, 
laborers, &c., shall be procured by and at the expense of those for 
whom such articles may be required. 
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Art. 10. No officer, mechanic, or laborer shall absent himself from 
his appropriate place or duty except by permission of his immediate 
commanding officer ; and no leave of absence shall be granted on any 
occasion for a period of more than seven days in any calendar month. 

Art. 11. Any officer, mechanic, or laborer who may find it neces- 
sary to be absent more ot less than seven days, may, with the consent 
of his commanding officer, and at his own expense, employ an accept- 
able substitute to serve in his slead during such absence ; and in such 
a case no deduction shall be made on account of lost time, as con- 
templated in the fifth article of this code. 

Art. 12. The boats on board of which and the localities at which 
the officers, mechanics, and laborers are respectively to serve, will be 
such as may be designated by the superintendent of western river 
improvements. 

Art. 13. The captains of the snag-boats and other crafl, and the 
agents specially charged with the superintendence of individual local 
works, shall be appointed by the special approval of the Secretary of 
War, in conformity to such credentials and recommendations as he may 
deem satisfactory; and these officers shall receive all their instructions 
from the superintendent, and be held accountable for the careful observ- 
ance and faithful execution of all orders and instructions emanating 
fi-om that officer, who, in the discharge of his duties, shall be subject in 
all respects to the directions of the Topographical bureau, expressly 
sanctioned by the Secretary of War. 

Art. 14. The captains and agents as above shall be held accounta- 
ble for the preservation, proper management, efficient employment, 
and economical use of boats and other public property committed lo 
their charge ; also for the judicious control, direction, discipline, and em- 
ployment of all subordinate officers, mechanics, and laborers employed 
under their respective commands. They are moreover charged with 
the supervision and faithful arrangement of all accounts, records, returns, 
&c., that may be required by the superintendent, for the purpose of 
exhibiting full and clear reports of their proceedings, and ot the opera- 
tions and services performed under their directions, and especially of 
all contingent expenditures incurred in the prosecution of the duties 
assigned them respectively. They are moreover held responsible for 
the maintenance of good order, correct discipline, a well-regulated 
poUce, and a careful observance of these rules and regulations within 
their respective commands. 

Enrolment. 

For and in consideration of the wages set opposite to our names re- 
^ectively, we, the subscribers, do hereby pronuse and agree that we 
will serve in the capacities, at the rates of compensation, and during 
the periods herein designated, unless sooner discharged ; that we will 
obey all lawful and proper orders and commands that may from time 
to time be given for our guidance and direction by the commanding 
officer under whom we may be required to serve ; and that we will 
perform all appropriate duties required of us with promptness, zeal 
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fidelity, and to the best of our abilities. We moreover promise and 
agree to abide by and conform to the foregoing rules ana regulations 
during our continuance in the public service. We moreover bind our- 
selves, our heirs, and legal representatives to the faithful observance 
and fiilfilment of each and every stipulation herein prescribed and 
contained. 

Terms of enrolment for service. 
[Here leare blank for name of boat, of captain or officer commanding, of station, &c.] 



Kame* of lub- 
Asribon. 


Nature of employ- 
ment. 


Wages per month. 


Duration of ser- 
vice. 


Names of wit- 
nesses. 


gigoatnrM. 


Capacities. 


Dollars. 


Cents. 


From 


To 


Signatures. 

















Washingtox, Apil 27, 1853. 

The fi)regoing "rules and regulations," articles of enrolment, &c., 
are hereby approved and adopted for the government of all emplo} ed 
on duties relating to the improvement of the rivers therein mentioned. 

JEFFERSON DAVIS, 

Secretary of War, 



Via. 

War Department, 

JVashingtoUf June 4, 1853. 

In every case where money is furnished by a State, city association, 
or individuals, in order that the same may be expended in the further 
prosecution of a work of harbor and river improvement to which Con- 
gress has given its sanction by a special appropriation, and it shall be 
requested oy the authorities or persons having charge of such money 
that the oflBcer of engineers in charge of such work shall be allowed 
to continue the operations in conformity with the plans and designs 
adopted by the War Department, to the extent the money so provided 
will permit, the officer of engineers (or other agent of the general 
Rovemment) may be instructed to comply with the request, under the 
following conditions : 

1. The officer or agent is to have no connexion with, nor responsi- 
bility for, the disbursement of the money so furnished, further than that 
he may give, from time to time, in compliance with any bargain or 
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contract made under such provision of money, a statement of the amount 
of work done or materials supplied, 

2. It must be perfectly understood, by the authorities or persons sup- 
plying money in every such case, that the direction or supervision by 
the government officer or agent of the operations so carried on is not to 
constitute nor to imply any claim, or shadow of claim, on Congress 
for reimbursement, nor is to be considered as pledging the general 
government to any support of that particular work or improvement 
beyond that already given by Congress. 

JEFFERSON DAVIS, 

Secretary of War. 
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SURVEYS FOB A RAILROAD ROUTE TO THE PACIFIC. 
Lutructions to Governor L L Stevens. 

War Department, 

WaMngton, April 8, 1853. 

Stb: Tbe War Department being directed by a recent act of Con- 
gress to survey the several routes of a railroad from the Mississippi 
river to the Pacific ocean, it has been determined to explore and survey 
a route from the sources of the Mississippi river to Puget's sound, and 
the foDowing instructions are given in relation to it, and for the infor- 
mation and direction of the several branches of the service : 

1. The exploration and survey is placed in charge of Isaac I. Ste- 
vens, Governor of the Territory of Washington, to whom all officers 
detailed for the same will report for instructions- 

2. The general project ot the operation, subject to such modifica- 
tions as cu-cumstances may direct, is to operate from St. Paul's, or 
some eligible point on the Upper Mississippi, towards the great bend 
of the Missouri river, and thence on the table land between the tribu- 
taries of the Missouri and those of the Sarkatchanan, to some eligible 
pass in the Rocky mountains. A depot will be established at Fort 
Union, at the mouth of tbe Yellow Stone, and a portion of the party 
will rendezvous therjC and await the conung up ot the main body. A 
second party will proceed at once to Puget's sound and explore the 
passes of the Cascade range, meeting the eastern party between that 
range and the Rocky mountains, as may be arranged by Governor Ste- 
vens. 

3. As in the prosecution of this exploration and survey it will be 
necessary to explore the passes of the Cascade range and of the Rocky 
mountains from the 49th parallel to the head- waters of the Missouri 
river, and to determine the capacity of the adjacent country to supply, 
and of the Columbia and Missouri rivers and their tributaries to trans- 

Grt, materials for the construction of the road, great attention will 
given to the geography and meteorology, generally, of the whole 
intermediate region; the seasons and character of its freshets, the quan- 
tities and continuance of its rains and snows, especially in the moun- 
tain ranges ; to its geology in arid regions, keeping particularly in view 
the bringing of water to the surface by means of artesian wells ; its 
botany, natural history, agricultural and mineral resources; the loca- 
tion, numbers, history, traditions and customs of its Indian tribes, and 
such other iacts as shall tend to develop the character of that portion 
of our national domain, and supply all the facts which enter into the 
solution of the particular problem of a railroad. 

4. Brevet Captain George B. McClellan, already under orders to re- 
port to Governor Stevens, is assigned to duty on this survey according 
to his brevet rank. 

5. Cajpt. John W. T. Gau-diner, 1st dragoons; Capt. Joseph Roberts, 
4th artiileiy; 2d Lieut. Johnson K. Duncan, dd artillery; 2d Lieut. 
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Rufus Saxlon, jr., 4th artillery; 2d Lieut. Cuvier Grover, 4lh artillery, 
and Brevet 2d Lieut. John Mullan, jr., 1st artillery, are assigned to duty 
on this survey, and will report to Governor Stevens for instruction. 

6. In addition to Lieutenant A. J. Donelson and ten non-commis- 
sioned officers, artificers and privates of the engineer company, already 
under orders for the expedition, one sergeant, two corporals, one musi- 
cian and sixteen privates of company D, first dragoons, now stationed 
at Fort Snelling, will be placed at the disposal of Governor Stevens ; 
and in view of the character of the service, the officers of the company- 
are required to select none but tried men and animals for the duty. 

7. In the exploration of the Cascade range, the brigadier general 
in command of the Pacific division will assign to Captain McClellaa 
two officers from those who may volunteer for the service, and thirty 
men to be selected from the several companies stationed in the Terri- 
tory of Washington and on the Columbia river. Every facility will 
be given to Captain McClellan and his party in the discharge of their 
difficult and important duties, and much is expected from the hearty 
co-operation and assistance of the officers and troops stationed in the 
Territory. 

8. The several administrative branches of the service will, on re- 

auisilions duly approved by Governor Stevens, supply the officers, sol- 
iers and civil employes of the expedition (except the scientific corps 
and their assistants) with transportation, subsistence,, medical stores 
and arms. The Quartermaster's department will supply funds to 
provide means of transportation and to pay for the hired men of the 
department attached to the command. The Subsistence department 
will supply rations or funds for their purchtise. The Ordnance depart- 
ment will furnish forty Colt's revolvers, forty Sharp's patent rifles, forty 
ordinaiy rifles, and a mountain piece, with the necessary ammunition, 
and a travelling forge. The Surgeon General's department will assign 
a medical officer to the command having skill as a naturalist, provided 
he can be detailed without detriment to the service. 

9. After the completion of the survey of the passes of the Rocky 
mountains, such portions of the officers, troops and employes, both of 
the escort and of the scientific corps, as are not needed in the opera- 
tions westward to the Pacific, will be despatched homeward by new 
routes, still further to develop the geography and resources of the 
country. Such of the officers and troops as are not wanted for office 
duty will report to their several stations; all civil employes not neces- 
sary for a similar purpose will be discharged, and the office force will 
proceed to such point as may be designated by Governor Stevens, to 
prepare the usual reports. 

10. After the completion of the field examinations* the expedition 
will rendezvous at some point in the Territory of Washington, to pre- 
pare the usual reports, sending to Washington at the earliest practica- 
ble moment a summary of the principal events of the expedition, and 
a railroad report, to be laid before Congress, on or before the first of 
February, to be followed at a later period by an elaborate report pre- 
senting a full account of the labors and results of the expedition. 
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11. The sum of forty thousand dollars ($40,000) is set apart from 
the appropriation for the survey thus entrusted to Governor Stevens. 

JEFFERSON DAVIS, 

Secretary of War. 
His Excellency Isaac L Stbvbns, 

Governor of tfte Territory of Washington^ Washington City. 



Instructions to Captain J. W. Gunnison. 

War Dbpartmbnt, May 20, 1863. 

Under the tenth and eleventh sections of the Military Appropriation 
act of March 3, 1853, directing such explorations and surveys as to 
"ascertain the most practicable and economical route for a railroad 
from the Mississippi river to the Pacific ocean," the War Department 
directs a survey of the pass through the Rocky mountains in tne vicin- 
ity of the bead-waters of the Rio del Norte, by way of the Huerfano 
river and Cooch-to-pa, or some other eligible pass, into the region of 
Grand and Green rivers, and westwardly to the Vegas de Santa Clara 
and Nicollet river of the Great Basin; and thence northward to the 
vicinity of Lake Utah, on a return route, to explore the most avail- 
able passes and cafions of the Wahsatch range and South pass to Fort 
Laramie. 

The following instructions relative thereto are issued for the govern- 
ment of the different branches of the public service: 

1. The party for this exploration will be commanded by Captain 
J. W. Gunnison, topographical engineers, who will be assisted by 
First Lieutenant E. B. Beck\yitb, 3d artillery, and such civil assist- 
ants as the Secretary of War may approve. 

2. The adjutant general will detail the necessary escort, whose 
subsistence and transportation will be furnished by the Subsistence and 
Quartermaster departments. 

3. Upon the proper requisitions, officers on duty at the various mili- 
tary posts on the route, in the Commissary and Quartermaster depart- 
ments, will furnish, as far as possible, all necessary supplies, which 
will be paid for at cost prices from the appropriation for the survey. 

4. Medical stores will be furnished by requisitions upon the sur- 
geon general 

6. Ammunition and arms may be obtained from the Ordnance de- 
partment. 

6. The party being organized, will collect the necessary instru- 
ments and equipments. It will then repair with the utmost despatch 
to Fort Leavenworth, and, with the escort, proceed to the Huerfano 
river, making such reconnoissances from the Missouri river as will 
develop the general feature of the country and determine the practi- 
cability of a railroad across the plains, and its connexion with eastern 
lines of commerce. 

The more minute reconnoissances will continue up the Huerfano into 
the San Luis valley ; and thence through the most eligible pass to the 
valley of Grand river, and westwardly to the vicinity of the Vegas de 
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Santa Clara ; and thence, on the most advisable route, either along the 
Nicollet river or to the west of the ranges of mountains bordering that 
stream, into the basin upon that route, to the Great Salt Lake ; thence 
to Lake Utah, and through the Timpanagos cafion or other passes, and 
across the Weber and Bear river by the coal basin, to Fort Lamarie. 

Competent persons will be selected to make researches in those col- 
lateral branches of service which affect the solution of this question of 
location,' construction and support of a railway communication across 
the continent, viz: the nature of the rocks and soils; the products oi the 
country, animal, mineral, and vegetable ; the resources for supplies of 
material for .the construction and means requisite for the operations of a 
railway, with a notice of the population, agricultural products, and the 
habits and languages of the Indian tribes ; meteorological and magnetic 
observations ; uie hygrometrical and electrical states of the atmosphere, 
and astronomical observations for determining geographical points, shall 
be made, in order to develop the character oi the country through which 
the party may pass. 

On or before the first Monday of February next, Captain Gunnison 
will report the result of his investigation. 

After the completion of the field-work the party will be disbanded, 
the escort ordered to ; and Captain Gunnison, with such ofl5- 

cers and assistants as he may deem necessary, will proceed to pre- 
pare for Congress a detailed report of his operations. 

The sum of forty thousand dollars is set apart for the execution of 
the duties intrusted to Captain Gunnison. 

JEFFERSON DAVIS, 

Secretary qf War. 

Capt. J. W. Gunnison, 

TopograjfhicaJ Engineers. 



Instructions to Lieutefiant A. W. Whipple. 

War Department, 

Washingtonj M&y 14, 1853. 
Under the 10th and 11th sections of the Military Appropriation act, 
approved March 3, 1853, directing " such explorations and surveys" 
to be made as might be deemed necessary to ascertain the most prac- 
ticable and economical route for a railroad firom the Mississippi river 
to the Pacific ocean, the War Department directs such explorations 
and surveys to be made as will develop the availability for this pur- 
pose of that portion of our territory which lies near the parallel of 35° 
north latitude. The following instructions with reference thereto are 
issued for the government of the different branches of the public service: 

1. The party for this exploration and survey will be commanded 
by First Lieutenant A. W. Whipple, of the topographical engineers, 
who will be assisted by Brevet Second Lieutenant J. C. Ives, topo- 
graphical engineers, and such civil assistants as may be required and 
the Secretary of War approve. 

2. The adjutant general will detail the necessary escort, transpor- 
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tati#Q of the provisions and equipage of which shall be furnished by the 
quartermaster general. Second Lieutenapt D. S. Stanley, 2d dragoons, 
will act as quartermaster and commissary to this expedition. 

3. Upon the proper requisitions, ofBcers on duty m the Quartermas- 
ter and Commissary departments, at the various military posts umn the 
route, will furnish, as far as possible, all necessary supplies, which will 
be paid for at cost prices from the appropriation for tne survey. 

4. Medical stores will be furnished by requisition upon the sur- 
geon general. 

5. Ammunition and arms may be obtained from the Ordnance de- 
partment. 

6. This party being organized, will collect the necessary instru- 
ments and equipments. It will then repair to the field with the utmost 
despatch, and proceed with the survey and reconnoissance in question. 
The main party will rendezvous at some convenient point on the Mis- 
sissippi river, and thence proceed by the most favorable route west- 
wara toward Rio del Norte. From hasty reconnoissances, and from 
such information as can be obtained from other sources, it may be de- 
termined from what pomt upon the river Mississippi the proposed railway 
should commence, and whether it may be advantageously connected 
with any railway already projected, by States or companies, w^estward 
from that river. 

The reconnoissance will continue along the bead-waters of the Cana- 
dian, cross Rio Peros, turn the mountains east of Rio del Norte, and 
enter the valley of that river at some available point near Albuquerque; 
from thence, westward, extensive explorations must determine the most 
practicable pass for a railway through the Sierra Madre, and the moun- 
tains west of the Zuni and Moquis countries, to the Colorado. In these 
explorations Fort Defiance can be made a depot for supplies, and may 
fiiniish subsistence and transportation thence for the remainder of the 
route. From Walker's pass it would be advisable to pursue the most 
direct and practicable line to tlje Pacific ocean, which will probably 
lead to San Pedro, the post of Los A^ngelos, or San Deigo. 

Lieutenant Whipple will immediately detail an officer, with a small 
party, to proceed directly to Albuquerque, in New Mexico, in order to 
make that place a cardinal astronomical point in the survey, and to 
hasten preparations for the necessary explorations in the mountainous 
regiops of New Mexico before the approach of winter. 

Over such portions of the route as evidently afford no material ob- 
stacle to the construction of a railway, a rapid reconnoissance will 
suffice. This work, however, must be checked by numerous geograph- 
ical points, determined by astronomical observations. Through moun- 
tain passes greater accuracy will be necessary, in order to determine 
(roughly) the grades and curves to be adopted, and the probable ex- 
pense of their construction. Great attention will be given to those 
collateral branches of science which more or less directly affect the 
solution of the question of location for the proposed railway; the nature 
of the rocks and soils; the means of obtaming water upon arid plains, 
whether by tanks or artesian wells ; the products of the country — ani- 
mal, mineral, and vegetable; its population and resources ; its supply 
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of timber and other materials for the construction of a railway; the kxra- 
tion, character, habits, traditionr and language of the Indian tribes. 

Meteorological and magnetic observations will be attended to; hy- 
grometrical and electrical states of the atmosphere will be noticed, and 
all practicable measures wiU be adopted, in order to develop the 
character of the country through which the party is to pass. 

On or before the first Monday of February next, Lieut. Whipple will 
report the result of his investigations. 

After the completion of the field-work, the party will be disbanded 
in California; the soldiers, no longer required, will be placed at the 
disposal of the commanding oflHcer of that department; and Lieutenant 
Whipple, with such officers and assistants as he may deem necessary, 
will proceed to prepare for Congress a detailed report of the operations 
of the survey. 

The sum of forty thousand dollars will be set apart to defray the 
expenses of the survey thus intrusted to Lieutenant Whipple. 

JEFFERSON DAVIS, 

Secretary of War. 

Lieut. A. W. Whipple, 

Topographical Engineers. 



Instructions to Lieutenant R* S. Williamson* 

War Department, 

Washington, May 6, 1853. 

Under the 10th and 11th sections of the Military Appropriation act, 
approved March 3, 1853, directing such explorations and surveys to be 
made as mi^ht be deemed necessary " to ascertain the most pr0cticable 
and economical route for a railroad from the Mississippi river to the 
Pacific ocean," it has been determined to organize a party to operate 
in California, to survey and explore the country lying west of the 
lower Colorado, and a route connecting that portion of California with 
the Pacific ocean. 

1. The party for this exploration and survey will be commanded by 
Lieut. R. b. Williamson, topographical engineers, who will be aided 
by Lieut. J. G. Parke, topographical corps, and by the following civil 
assistants, viz: One mineralogist and geologist; one physician and 
naturalist; two civil engineers; one draughtsman, who, in addition to 
their stipulated compensation, will be allowed the actual cost of their 
transportation to and from California; packers, &c., will be employed 
in California at prices not exceeding those paid by the Quartei master's 
department for such employes. 

2. The party will rendezvous at Benicia, in California, and, having 
organized, will proceed to examine the passes of the Sierra Nevada 
leading from the San Joaquin and Tulare valleys, and subsequently 
explore the country to the southeast of the Tulare lakes, to ascertain 
the most direct practicable railroad route between Walker's pass, or 
such other pass as may be found preferable, and the mouth of the 
Gila; from this point the survey will be continued to San Diego. 
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3. la this exploration great attention will be paid to every poin^ 
connected with the location of a railroad. A general profile of the 
route explored will be determined by means of barometric measure-* 
ments; and, generally, the topography, meteorology, geology, natural , 
history, the character of the Indian tribes of the country, &c., will be 
studied as closely as circumstances will permit. 

4. The commanding general of the Pacific division will assign an 
escort of mounted troops to accompany the expedition, consisting of not 
less than three non-commissioned officers and twenty-five privates. 
Picked men and horses only will be sent on this duty; and tne com- 
manding officer of the escort will be instructed to furnish Lieut Wil- 
Uamson such aid and assistance as will tend to facilitate his operations. 
Transportation for the provisions, equipage, &c., of the escort, will be 
furnished by the Quartermaster's department. 

6. Lieutenant George B. Anderson will be detailed for duty with 
Lieut. Williamson's party. 

6. The Quartermaster and Commissary departments will furnish to 
Lieut. Williamson such animals, equipments, stores, provisions, and 
other public property as he may need for the use of the expedition, 
and which can be spared, to be paid for out of the appropriation for 
the survey, at cost at the place of delivery. On the requisitions of 
Lieut. Williamson, the Ordnance department will furnish arms, &c., 
and the medical department medicines, &c., for his party. 

7. The object of the expedition having been accomplished, all em- 
ployes whose services may be no longer required will be discharged ; 
and Lieutenant Williamson, with the office corps, will proceed to 
prepare as fuU a report as possible, to be laid before Congress, 
as required by the act above cited, on or before the first Monday in 
February next ; to be followed at a later period by a more elaborate 
report, showing in full the results of the expedition. 

8. The sum of thirty thousand dollars is set apart from the appropri- 
ation for the expenses of the survey thus intrusted to Lieutenant Wil- 
liamson. 

JEFFERSON DAVIS, 

Secretary of War* 
Lieut. R. S. Williamson, 

T'opographical Corps. 



Instructions to Lieutenant J» G. ParJce. 

War Department, 
Washington^ November 18, 1863. 

Sir: The President of Mexico has given to this government author- 
ity to make surveys within the Mexican territory, in connexion with 
the examination of railroad routes to the Pacific, and you are selected 
to make such a survey in accordance with the instructions below, pro- 
vided a suitable party can, as is believed, be organized with the means 
which will be placed at your disposaL 
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For this purpose a draft on the assistant treasurer at San Francisco 
Tor five thousand dollars is herewith enclosed to you ; and orders have 
•been given to Lieutenant Williamson to supply you with all the funds 
Ije can spare, and all the animals, equipments, &c., which may be dis- 
posable for the object, on the disbanding of his party. 

A similar order has been given to Lieutenant Whipple, though it is 
hardly expected that aid from him will be necessary should these in- 
structions reach you before the party of Lieutenant Williamson is dis- 
banded. If, however, Lieutenant Williamson should have sold his 
animals and equipments, you may find Lieutenant Whipple's assist- 
ance essential to your success. It is to be distinctly unaerstood that 
neither of those officers is to deprive himself of anything necessary to 
the prompt completion of his report The organization and outfit of 
your party are to be completed on the most economical scale that can 
be prudently adopted. 

The necessary orders have been given for the detail of an escort and 
supphes for the same. 

You will confer with Lieutenant Williamson upon everything relating 
to the organization and outfit of your party, and to your plans for the 
prosecution of the work. 

You will use the utmost despatch in commencing and prosecutmg 
the duty assigned to you, and observe the foUowing instructions in re- 
gard to it : 

Referring to a sketch from the oflSce of the Mexican boundary survey, 
hereto annexed, you will commence the barometric levellings on the 
Gila a little above " Pima village," at a place marked Dry creek ; 
follow the line by Tueson, thence by blue line marked Nugent's wagon 
trail, to angle in red dotted lines marked "Brackish pool," east of Salt 
Lake. 

It may be that a better and shorter line exists from the point of de- 

Sarture on the Gila to the point on the San Pedro where blue line or 
fugent's wagon trail strikes it. The mountains in that cut-off are de- 
scribed to be generally parallel to the river San Pedro, and the belief 
exists that a good route can be found through them on the line in- 
dicated. 

From the point marked " Brackish pool," just east of Salt Lake, as 
far east as the first stream, marked *• Sienega," along the dotted red 
line, a survey and line of barometric levellings has been carried by the 
Mexican boundary survey. But it would be well to make the survey 
continuously along the red and blue line eastwardly, until it strikes 
Cook's wagon trail, and thence by the shortest distance and most prac- 
ticable route to the valley of the Rio Bravo, to some point between 
"Dona Afia" and " Frontera," eight miles north of El Paso. 

A more eligible and direct route from the region of the said Salt 
Lake to the point indicated on the Rio Bravo may be found. If in- 
formation or observation on the ground shall so suggest, you will not 
confine yourself to the wagon trails described, but depart from the line 
indicated at any convenient point. 

Bear in mind these wagon trails are fidnt, and not as broad or well 
marked as the great emigrant trail known as Cook's route, which, 
having been sufficiently explored, will not receive your attention. 



Digitized by 



Google 



S. Doc. 1. 6$ 

The levels have been carried continuously by Major Emory along 
the valley of the Gila ; and it might facilitate the operation not to^ un- 
pack the barometer until the party shall have reached the point of 
departure from the Gila. 

As the whole country between the Gila and the Rio Bravo, em- 
braced in the parallels of latitude 32° and 34°, has been well co\;ered 
with astronomical observations, it will probably not be necessary for 
you to impede your progress in checking the run of your'work by 
elaborate astronomical observations. A sextant and chronometer, by 
which you can obtain your latitude, will, it is believed, prove sufficient 
U) check your work. 

The profile of the region traversed, showing the gradients which a 
road passing over it must encounter, is the information most 'wanted. 
It is therefore recommended that you take the barometric height at 
every point on the line to be surveyed, which may be important in the 
elucidation of this subject. 

On reaching the Rio Bravo, it may add little to the expense of your 

party to bring it all the way into the settlements on the Red river. If 

80, you will take some new route from Dona Afia, passing through the 

Dortbem part of Texas, and make a barometric levelling of the same. 

Very respectfully, your obedient servant, 

JEFFERSON DAVIS, 

Secretary of War. 

Lieut. J. 6. Parkb, « 

TopographuxU CarpSf San DiegOj California. 



War Departmext, 
Jfasfiington, November 18, 1863. 

Sir: Authority has recently been obtained from the President of 
Mexico to make surveys within the Mexican territory in connexion 
with the exploration of railroad routes to the Pacific, and so soon as 
your survey is completed Lieut. Parke will be detached from your com- 
mand to conduct such an expedition, under instructions of this date from 
the department, which are herewith transmitted. 

You will please furnish him for this purpose with all the funds you 
can spare, and all the animals, stores, equipments, &c., which may be 
in serviceable condition, without however deprivingyourself of any- 
thing necessary to the prompt completion of your report. He has been 
directed to confer fully with you upon eveiy thing relating to the organ- 
ization and outfit of his party and to his plans for the prosecution of 
the work, and you will please give him the benefit of your advice and 
aid whenever they can be of service to him. The department would 
gladly avail itself of your experience to conduct this survey if it could 
do so without delaying your report of that which you have already been 
assigned to ; but in view of tne anxiety of Congress and the public 
generally to learn the result of the explorations commenced last spring, 
the reports must be delayed as litUe as possible beyond the period 
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mentioned in your instructions, which moreover is the time limited 
by* law ibr their presentation to Congress. 

Very respectfully, your obedient servant, 

JEFFERSON DAVIS, 

Secreiary of War. 

Lieut. R. S. Williamson, 

Topographical Corps, San Dlego^ California* 



War Department, 

WaMngtoHj November 18, 1853. 

Sir: Lieutenant J. G. Parke is about to organize and fit out a sur- 
veying party under instructions from this department of this date, and 
is authorized to receive from you, on the conclusion of the survey now 
conducted by you, all the funds you may not need, and any animals, 
stores, equipments, and other property which may be in serviceable 
condition, which you can spare without interfering with the prompt 
completion of your report. 

Very respectfully, your obedient servant, 

JEFFERSON DAVIS, 

Secretary of War. 

Lieut. A. Whipple, 

Corps oj Topographical Engineers. 



Instructions to Brevet Captain J. G, Pope. 

Bureau of Topographical Engineers, 

Washington, October 7, 1853. 

Sir: Your letters of 28th August and your estimate have been re- 
ceived. I send, herewith, a copy of a report upon the same from this 
office. 

The survey as directed from Dona Ana, a b, will be made. On 
arriving at 6, it id presumed that it will be as convenient and as eco- 
nomical to persevere with the survey, from b to c, d, Preston, as to re- 
turn from b to Albuquerque, or to go down to San Antonio; you will 
therefore persevere with the survey in the direction indicated. 

General Garland will be written to in reference to the detail of Lieu- 
tenant Garrard, (1st dragoons,) and to the escort. These questions 
must be referred to his discretion. 

A nautical almanac for 1852 was long since sent to you. One for 
1853 and one for 1854 are now on their way. 

On arriving at Preston, you will make all discharges necessary to 
reduce expenses, will report your arrival there, and will there await 
further orders, occupying yourself in the preparation of the report and 
map of your survey. 

Your estimate is for $14,600. You are authorized to draw on this 
bureau at times, as funds are wanted, for an amount in the whole 
not exceeding $15,000. 
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You can call on the Ordnance department for arms and ammunition ; 
also upon the quartermaster and the commissary for such supplies as 
ihey can furnisn you, and which will tend to lessen vour expenses. 

The depot of the Mexican boundary survey at El Paso will supply 
you with such instruments as it has to spare, on your application and 
receipt. 

You will not forget that one of the chief objects of this survey is to de- 
termine the military capabilities of the line ; and, as an important aux- 
iliary, its properties for a railroad should also be carehiUy developed. 
Respectfully, sir, your obedient servant, 

J. J. ABERT, 
Cohnd of Corpi of Topographical Engtnecii. 
Brevet Captain J. Pope, 

Topog-raphical Engineers. Alhiqtierquey New Mexico. 



Part ii— 5 
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UUTAKT BOADS IN OBEGON. 
Instructions to Brevet Captain G. B. McClellan, 

Wae Department, 
Washington^ D. C, May 9, 1863. 

Sir: The construction of the military road from Walla- Walla to 
Steilacomb, Puget's Sound, authorized by the act of Congress, approved 
January 7, 1853, is assigned to you under the general directions of 
Governor I. I. Stevens. You are authorized to make a requisition for 
such part of the appropriation as may be necessary to conduct the pre- 
liminary surveys and location of the road. These being accomplished, 
you will enter into contracts with responsible persons lor the construc- 
tion. In order to avoid delay, you are authorized to draw upon this 
department for a portion, or the whole of the appropriation, as soon as 
you have formed tne required contracts, which wiD be at once forwarded 
to this department for its sanction. 

It is important that this road should be opened in season jbr the fall 
emigration ; you will, therefore, use every exertion to do so. 

Should it be found impossible to accomplish this, you will, at least, 
endeavor to fix the line of the road, especially through the Cascade 
mountains, and to perform such work on the most difficult portions as 
will enable the emigrants to render the route practicable by their own 
exertions, detaching a suitable person as guide and director to meet 
them at Walla- Wafla. Should you find it advisable, you are author- 
ized to let out different portions of the road, or different kinds of work, 
on separate contracts. On account of the peculiar nature of the work, 
you may find it advisable, instead of contracting for the performance of 
a specified amount of work, to contract for the supply ot the necessary 
laborers and tools, taking precautions to secure good ones. In any 
event, you will so arrange your operations as, first, to secure a practi- 
cable wagon road between the extremities of the road; devoting the re- 
mainder of the funds at your disposal to the improvement of the more 
important points, always endeavoring to make the whole road a good one. 
Very respectfully, 

JEFFERSON DAVIS, 

Secretary of War. 

Brevet Captain GEORas B. McClellan, 

Corps of Engineers. 



Imtrtictions to Brevet Major Benjamin Alvord. 

War Department, 
Washington^ May 30, 1853. 

Sra: The construction of the military road from the mouth of Myrtle 
creek, on the Umpqua river, to Camp Stewart, in Rogue River valley, 
authorized by the act of Congress, approved January 7, 1853, is as- 



Digitized by 



C^oogle 



68 S. Doc L 

signed to you. You are authorized to make a draft for such part of the 
appropriation (twenty thousand dollars) as may be necessiiry to con- 
duct tne preliminary surveys and location of the road. These being 
accomplished, you will enter into contracts with responsible persons for 
the construction. In order to avoid delay, you are authorized to draw 
upon this department for a further portion, or the whole of the appro- 

Eriaiion, as soon as you have formed the required contracts, which wiJ 
e at once forwarded to this department for its sanction. Your drafts, 
drawn in pursuance of this autnority, will be cashed by the Collector 
of Customs at San Francisco or Oregon city. Should you find it ad- 
visable, you are authorized to let out different portions of the road, or 
different kinds of work, on separate contracts. On account of the pe- 
culiar nature of the work, you may find it advisable, instead of con- 
tracting for the performance of a specified amount of work, to contract 
for the supply of the necessary laborers and tools, taking precautions 
to secure good ones. In any event, you will so arrange your opera- 
tions as, first, to secure a practicable wagon niad between the extremi- 
ties of the road ; devoting the remainder of the funds at your disposal 
to the improvement of the more important points, always endeavoring 
to make the whole road a good one. 

Jesse Applegate, of Youcalla, Oregon, near Myrtle creek, has been 
recommended by Governor Lane and General Adair as having much 
knowledge of the route of the proposed road. You would do well to 
see him, and if you find him well informed on the subject, it might be 
advantageous to secure his services on the work. 

Very respectfully, your obedient servant, 

JEFFERSON DAVIS, 

Secretary of War* 
Brevet Major Benjamin Alvord, 

^tk Jntantry, Dalles of the Columbia^ Oregon. 
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CAPrrOL EXTENSION. 

U. S. Capitol Extension Office, 

Washington, October 22, 1S53. 

Sir: I have the honor to report the progress of the works for the 
extension of the United States Capiiol. 

On the 1st of December last the architect reported the condition 
of the work as follows : 

"The cellars of both wings are completed; the arches to support 
the basenient floors are finished, and the outside marble-work is pro- 
gressing rapidly." 

On the 23d of March, the work, which by the terms of the appro- 
priations had been placed under the special direction of the President 
of the United States, was transferred by his order from the Depart- 
ment of the Interior to the War Department, and on the 4lh of April 
I had the honor to receive the following orders from you : 

"War Department, Aprils, 1863. 

"SiK : Having been detailed, on the 29th of March, by the chief en- 
gineer, to take charge, under this department, of the public interests 
connected with the extension of the Capitol and erection of the wings 
of the Patent OflSce building, you will proceed to take such measures 
as may be necessary for the proper execution of these works. 

" As upon you will rest the responsibility for the proper and economi- 
cal construction of these buildings, you will consider yourself fully em- 
powered to make such changes in the present administration as you 
may deem necessary, and to regulate the organization hereafter as 
your experience may dictate. 

" In the disbursement of the moneys appropriated by Congress, you 
will conform to laws and the usages of the Treasury Department. 

" Your attention is particularly called to the condition of the founda- 
tions of the extension of the Capitol. Unfavorable reports have been 
spread abroad, and it is due to the public sentiment that a careful 
examination be made. If you are satisfied, upon examination and in- 
quiry, that they are safe, no further steps will be necessary. If they 
are not, you will take such measures as will be effectual to make 
tbem so. 

** You will examine the arrangements for warming, ventilation, speak- 
ing, and hearing. The great object of the extension of the Capitol is 
to provide rooms suitable for the meeting of the two houses of Con- 
gress — ^rooms in which no vitiated air shall injure the health of the 
legislators, and in which the voice firom each member's desk shall be 
easily made audible in all parts of the room. These problems are of 
difficult solution, and will require your careful study. 

" It will be proper for you to visit, at a convenient time, some ot 
the principal r(X>ms for public assemblies in our larger cities, and espe- 
cially to examine those which it is understood have been successfully 
constructed. 
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" The quarries Irom which the mateiials are obtained should be in- 
spected by you at an early day. 

"Such books as you may need for your instruction and assistance 
will be furnished from the library of this department. A copy of a 
clause in the act of 3d March, 1863, making appropriations to supply 
deficiencies, is enclosed for your information. 

•* You will freely consult with this department, and make your reports 
directly to this office. 

»* Very respectfully, your obedient servant, 

^ "JEFFN DAVIS, 

" Secretary of War. 
" Captain M. C. Mbios, 

" Corps of EngineerSf WashingtonJ** 

I proceeded immediately to make the requisite examinations of the 
foundations, and of the plans and construction of the work. 

The foundations were examined by excavating so as to expose the 
soil upon which they rest, and by mining in many places into or 
through the masonry. Upon this examination, I made to you, on the 
28th of May, a detailed report, concluding as follows : 

" While I regret that a larger proportion of hydraulic lime was not 
used in the foundations, so as to give greater dryness and solidity to 
the masonry, I do not apprehend any danger of their failure, and re- 
port as my opinion, the result of a careful examination and much 
reflection on the subject, that they are sufficient to bear the weight of 
the proposed structure." 

In examining the plans of the halls intended for the meeting ot 
Congress, I became .satisfied that they were not such as to promise a 
favorable result. 

After a careful study of the subject, I caused plans to be prepared 
in accordance with the views set forth at length in my letter to you of 
19th May, a copy of which accompanies this report. 

This letter and the plans proposed by me for the completion of the 
south wing were referred to Professors A. D. Bache, of the Coast Sur- 
vey, and Joseph Henry, of the Smithsonian Institute, as a commission 
on acoustics. 

I was directed to accompany them, and to aid them in an examina- 
tion of the principal public rooms of the cities of Philadelphia, New 
York, and Boston, with a view to making such comparisons between 
rooms of different forms and sizes whose acoustic qualities had been 
determined by the surest test, experience, as might throw light upon 
this difficult subject. 

They visited many different public buildings, among which were, in 
Philadelphia, the Girard college ; Eastern penitentiary, in whose long 
halls some curious phenomena were noted ; Musical Fund hall ; Circular 
church, in Sansom street ; new concert room, in Chesnut street ; sev- 
eral theatres, and other public rooms. 

In New York and Brooklyn, the Metropolitan hall ; Niblo's theatre 
and concert room; Castle garden; the Tabernacle; rotundo of the 
Exchange ; St. Bartholomew's church ; Dn Bethune's, I>r. Beecher's, 
and many other churches. 
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Id Boston, the new Music hall ; the vaults under Beacon hill reser- 
voir ; the legislative halls ; Faneuil hall ; the Melodeon, &c. 

The examination of these different rooms, in most of wbich experi- 
ments were tried, by speaking in different parts of the room, by noting 
the duration, loudness, and source of the echo, the effect of external 
noises, &c., and of most of which sketches, showing the general form 
and dimensions, were taken, gave a series of observations which, when 
properly studied and completed, as is intended by the commission in 
8ome fiuther experiments, cannot fail to be of great value. 

Enough was seen to enable the commission to make a partial report 
upon the 24th June last, in which they say : 

" They are now prepared to report that the principles presented to 
them by Captain Meigs are correct, and that tney are judiciously ap- 



" They are of opinion that the plans should be provisionally adopted, 
in order that the building may not be delayed, subject to such modifi- 
cations in the details as may result from further study of them by Cap- 
tain Meigs, or from the experiments and observations of the commission. 

<* This general adoption of the plans will not, it is believed, interfere 
with any changes of details likely to be found desirable." 

Upon receipt of this report and your recommendation, the President 
adopted the plans which had been prepared for the south wing, and its 
construction was immediately commenced. 

The plans for applying the same principles to the north wing were 
prepared as soon as possible, and received the approval of the Presi- 
dent upon the 5th July. 

These plans were prepared by the accomplished architect, Mr. 
Thomas U. Walter; ana I am happy in being supported by his opinion, 
that not only will the legislative nails be better adapted to their main 
purpose as rooms for debate, but that the architectural beauty and the 
convenience of the buildings will be increased by the changes which 
have been made. 

Since then the work has been pressed with all possible rapidity. 

The Hall of llepresentatives is 137 feet long, 92 feet wide, and about 
30 feet liigb. Upon three sides it is surrounded by a wide gallery, 
capable of seating 1,200 persons. Arranged m a semi-circle upon the 
floor are 300 separate desks for the members, like those now in use in 
the Senate chamber. 

The space between the front of the gallery, which is rectangular, 
and the semi-circular railing outside of the members' seats, affords room 
for sofas, for the use of mose persons admitted to the floor of the 
House, and also for a further provision of desks for members, should 
the House ever be increased. The space under the galleries is enclosed, 
and occupied by coat and cloak rooms. ' 

The ceiling; will be of iron, suspended from the iron-roof truss, with 
proper openings for ventilation, and with large spaces filled with 
ground or stained glass, which will diffuse a uniform light over the 
whole floor. The intensity of this light can be modified by louvres 
under the glazed portions of the outer roof. 

At night the hall will be lighted by gaslights placed above the glass 
of the ceiling, thus excluding the glare, heat, and smell of the gas, 
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and preventing contamination of the atmosphere by the products of 
combustion. 

The ventilation of so large a room as this, liable to frequent and 
great fluctuations in the number of persons withui it, will require spe- 
cial provision. By supplying constantly a large quantity of pure air, 
at a moderate temperature, however, a perfect ventilation can be ob- 
tained. The only reliable mode of doing this is by using a fan or other 
blowing engine to supply the air, and by warming it as it enters, by 
pipes filled with moderately-heated water. 

The notes on acoustics and ventilation accompanying this report 
will show how it is proposed to arrange this ventilation. To that paper 
I must refer, also, for the reasons which induced me, after a careful 
study of all the pubUshed authorities I could find on the subject, to 
recommend the particular construction adopted for the le^slative halls. 
I do not doubt that the rooms we are now constructing will be the best 
debating rooms of such size ever built. 

The position of the Hall of Representatives, in the centre of the south 
wing, allows it to be surrounded by retiring, conference, and committee 
rooms, post office, offices of the clerk of the House, &c., of easy access. 
The corridor, which nearly surrounds the hall, affords free communica- 
tion, from the various doors leading into the hall, to these rooms. At 
the same time, the pubUc being excluded, during the business of legis- 
lation, fi"om some parts of these corridors, members of committees, 
clerks, and officers, will not be liable to interruption, as in the old 
Capitol, in passing from the hall to the committee and conference rooms, 
ana offices of the engrossing clerks. Much time, precious in the last 
hours of a session, will be saved by the convenient arrangements here 
made. 

There are five doors leading into the hall from the surrounding corri- 
dor. Two private staircases lead from the hall itself to the basement 
story. Some of these different entrances will, in the most crowded 
state of the Capitol, always afford to the members the means of avoid- 
ing the annoyance, busde, and confusion which are so common in the 
lobbies of the old Capitol. 

The retiring rooms and conference rooms will be very convenient and 
very beautiful. 

In the plan of the south wing, under construction when I was placed 
in charge of this work, all the offices of the House, all the committee 
rooms, retiring rooms, &c., were separated firom the hall by a broad 
corridor open to the public ; and the onlj' entrance to or exit from the 
House was through this corridor. 

No one who has seen the crowds which collect in the public lobbies 
ot the houses during the last days and nights of a session of Congress, 
can fail to understand the disadvantages of this single entrance, and 
the great advantages of the public and private communications of the 
new plan. 

The public galleries are spacious — seating about twelve hundred 
people. They will be entered from a spacbus corridor in the second 
story, reached by broad flights of marble stairs. These stairs will be 
the most stately in the country, and when embellished with our beau- 
tiful native marbles will, I trust, compare favorably with any sibroad. 
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The reporters* gallery is above the Speaker's chair. It occupies one 
side of the hall. Behind it is a broad corridor, to be reserved for the 
use of the reporters, with desks at which their notes can be written out, 
and telegraphic apparatus, by which a speech may be in process of 
transmission to the remotest constituent belbre its delivery is concluded. 

The Speaker's room and the retiring rooms of the House open directly 
into the hall on one side, and on the other upon the noble southern por- 
tico, which is accessible only from them, ana is thus reserved for the use 
of the members. The Speaker's room is directly behind the Speaker's 
chair, and on each side of it is a retiring room; thus afibrding to each 
of the great parties, into which the House must always be divided, a 
room for consultation. 

The most striking parts of this wing, after the Hall of Representatives 
itself, are the entrance lobby, decorated with coupled Corinthian col- 
umns and ceiled with marble, the magnificent marble staircases, and 
the wide corridor which crosses the basement from north to south. This 
is twenty-four and a half feet broad, and contains thirty Corinthian mar- 
ble colunms. The enriched, arched, and panelled ceilings of the corri- 
dors of the principal story will also afibrd opportunities for architectural 
embellishment. 

The basement, the division walls of which are completed, contains 
seventeen committee rooms, lighted from the outside corridors, and 
eleven interior rooms, which have only a secondary light, and which 
will be used for the storage of books and documents. 

When this wing is compieted it will be necessary to enlarge the 
northern door of the present House of Representatives, and remove 
the g;illeries and temporary wooden floor. This will, like the central 
rotundo, be a room for the assemblage of the public, whom interest or 
curiosity bring to the Capitol during the sessions of Congress. I have 
seen the rotundo thronged ; and as each year our population increases, 
and the interests connected with legislation enlarge, greater numbers 
will be drawn towards the Capitol, and more rojm will be needed. 
This noble hall will thus be turned to a useful purpose, and be kept 
clear and unencumbered in its original state. It has been the scene of 
so many important events of the history of the country, that no one can 
desire to see it changed, by being cut up into committee rooms or en- 
cumbered with shelves. 

The principal floor contains, besides the Hall ot Representatives, the 
vestibule, the corridors, and grand staircases, fourteen well-lighted 
rooms. 

The hall of the Senate is arranged upon the same principles as are 
applied to the House of Representatives. Its smaller size — 112 by 82 
feet — renders it less difficult to construct, and leaves room for larger 
and more magnificent corridors and retiring rooms. 

The suite of apartments embracing the Senators' retiring room, the 
Vice President's room, conference rooms, and their approaches, will 
be of unrivalled beauty. 

The same facility of ingress and egress by public and private doors 
and private stairs, will enable Senators, as well as Representatives, to 
escape the tlirong of the public rooms. 

The offices are conveniently arranged. The grand staircases, corri- 
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dors, &c., are of corresponding splendor with those in the south wing ; 
and the plan offers as many striking features of various architectural 
beauty, without monotonous repetition. 

The western and northern porticos are reserved for the use of Sena- 
tors and the officers of the Senate. 

The changes in the plans rendered necessary extensive alterations 
in the foundation walls, which were effected by cutting through the 
arches of the basement floor, and, through the openings mus made, re- 
moving earth excavated from foundations. 

These foundations were made of concrete, resting upon the natural 
soil. In some parts of the work, many feet below the cellar floore, 
about thirteen hundred cubic yards of concrete foundation were thus 
laid. The walls resting upon this concrete, for speed, and also lor 
economy of construction in the dark and intricate vaults of the cellars, 
in which the handling of stone would have been difficult and expen- 
sive, were built of brick, and were carried up to the level of the base- 
ment floor. 

The contractor who had undertaken to execute the brick-work of 
the Capitol extension, when called upon to commence work, objected 
that the season was advanced, and that he had lost the opportunity of 
collecting a force, as he had expected, before the rise of wages. As his 
price was so low as to make it manifest that he could not execute the 
work properly except at a ruinous loss, I recommended that he should 
be released from his contract, and the work done, as it should be, by 
day's work. You approved this recommendation, and the work has 
been executed economically and thoroughly, under the direction of skil- 
ful and trusty foremen, and to the entire satisfaction, I believe, of both 
the workmen and the superintendents. The men are paid according to 
their skill and industry, and seem to be industrious and contented. 1 
have never seen a better body of mechanics. 

The contractor, who had engaged to deliver ten millions of bricks, 
failed before be had delivered one-and-a-half millions, and to prevent 
the work from stopping, I was obliged to purchase at an advanced 
price in the market of Washington. This city could not supplv enough 
for the daily use of the work, and it was very important to have not 
only enough for this season, but a stock on hand to be applied next 
spring, during the time when it is practicable to build before any 
bricks can be made. I therefore proceeded to Baltimore, Philadelphia, 
and New York, in all of which cities I purchased bricks to be delivered 
here during the fall and winter. For the difference between the cost 
of these bricks and the contract price, the contractor and his sureties 
are bound to the United States. 

The discoloration of the marble has received my attention. When 
I took char^ I caused many blocks to be removed from the walls, 
understandmg that a promise had been given that this should be done. 
Specimens of the marble were submitted to skilful chemists for analy- 
sis, and a report has been received which satisfies me that these stains 
will disappear in time. Some which were very conspicuous shortly 
after the olocks were placed in the wall have already almost entirely 
disappeared ; and I do not doubt that whe^ the water — which is con* 
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lained in all green masonry — dries out, the walls will present the most 
beautiful specimen of marble-work in the United States. 

Some delay has been caused by the want of a few blocks of marble 
necessary to complete the basement walls. They are expected shortly, 
when a large quantity of stone, already cut for the principal story, can 
beset. 

About two-thirds of the arches covering the basement of the south 
wiDg are at this date turned, and the others are proceeding rapidly. 

The north wing was not commenced quite so early ; but its base- 
ment will, if the weather continues favorable, be covered this fall. 

With the liberal appropriations made by Congress, the only limit 
to the rapidity of building hereafter will be the possibility of getting 
marble. The whole quantity of marble received up to this date is 
75,639 cubic feet; and, though it has not come lately as rapidly as I 
could wish, I doubt whether so large a quantity of so beautiful a 
material has ever before been delivered at a public building in the 
same space of time. 

When I took charge of the work, I found a doubt cast upon the 
legality of the contracts for the extension of the Capitol, particularly 
the contracts for the marble and for the marble cutting. 

Not being willing to take the responsibility of carrying on these con- 
tracts while this doubt remained, 1 requested you to submit them to the 
Attorney General of the United States. His opinion, of the 6th May, 
sustains the contracts, and removes all doubt upon the subject. 

The only contracts made during the year were with Frederick A. 
Burch for laying bricks, and with C. Wendell for ten millions of brick. 
Copies of them accompany this report. 

With a view to obtaminff American marbles for the interior decora- 
tion of the Capitol, an advertisement has been issued. Specimens 
have been received from various places, though they are not so nu- 
merous as is desirable. The most beautifol thus far received is from 
Temiessee, and a quantity of this has been ordered. 

Cask account. 

Available on Ist December, as shown by the report of 
the architect of that date $104,200 03 

Amount appropriated in deficiency biU for the year end- 
ing 30th June, 1853 400,000 00 

Amount appropriated for service of year ending 30th 
June, 1854^ 600,000 00 

1,104,200 03 
Amount expended from 1st December, 1862, to 30th 
September, 1853 322,383 54 

Amount available 30th September, 1853, 781,816 49 
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For the service of the year ending June 30, 1855, the sum of 
$750,000 will be required. 
1 have the honor to be, very respectfully, your obedient servant, 

M. C. MEIGS, 
Capt. of Engineers J in charge of Extension U. S. Cajntol 

and of Washington Aqueduct. 
Hon. Jefferson Davis, 

Secretary of War. 



List of papers accompanying the report. 

1. Order of President transferring Capitol extension to Department 

of War. 
II. Report on foundations. 

III. Letter to Secretary of War, enclosing plan of proposed change.^: 

in extension United States Capitol- 
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V. Letter of Secretary of War to Professors Bache aod Henry. 
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I. 

Executive Office, March 23, 1863. 

Believing that the public interests involved in the erection of the 
wings of the United States Capitol will be promoted by the exercise 
of a general supervision and control of the whole work by a skillul 
and competent officer of the corps of engineers or of the topographical 
corps, and as the ofiScers of those corps are more immediately amena- 
ble to the Secretary of War. I hereby direct that the jurisdiction 
heretofore exercised over the said work by the Department of the 
Interior be transferred to the War Department, and request that the 
Secretary of War will designate to the President a suitable officer to 
take charge of the same, ^ 

FRANKLIN PIERCE. 



IL 

Office of Extension of U. S. Cafitol, 

Washington, May 28, 1S6S. 

Sir: I have the honor to report the result of an examination of the 
foundations of the extension of the United States Capitol, as instructed 
in your letter of 4th of April. 
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The committees of engineers and topographical engineers, who in 
March, 1852, at the request of the Senate Commiltee on Public Build- 
ings, examined these foundations in their then condition, reported that 
they found the walls to rest uniformly upon the natural soil of gravel 
and clay. 

They caused holes to be dug as low as or below the level of the 
bottom of the foundations at the lour corners of the building. 

I caused nine other holes to be sunk, to examine the soil upon which 
these foundations rest. 

The result of my examination agrees with theire, except that I found 
one short pier in the north wing, the foundation of which, not being 
sunk so low as that of the outer wall with which it is bounded, has not 
reached the natural soil. This I have directed to be underpinned. 

The nine wells sunk by myself in addition to four made at the in- 
spection of March, 1852, make thirteen points at which the sub-soil 
of this foundation has been examined, and are enough to enable me to 
speak with confidence. I have no hesitation in saying that the soil is 
such as to bear securely the weight of the building. 

I examined the outside of the foundation walls carefully where they 
were exposed by the removal of the earth. This outside face, having 
been budt very near the vertical face of the excavation made for the 
foundations, is left rough. I was enabled to see that the joints were 
generally well filled with mortar. I saw some few cavities in one or 
two places which I examined, but not more than were to be expected in 
so large a work, where it is impossible to inspect every stone that is 
laid. I also examined the walls by cutting into them in many places, 
generally from the inside. Holes were cut reaching into the heart of 
the main walls — ^in one place quite through. 

The wall is 6' 9" thick above the cellar floor, being thicker below 
thai level. The breadth of the footing varies with the depth, being in 
no case less than seven or eight feet; and on the west front, where the 
wall under the inner range of columns and that under the main wall of 
the building are founded at a depth of nearly forty feet below the 
basement floor, the two foundations are joined in one mass of twenty 
tpct in width. 

I found the main wall to be composed of stones of various sizes, 
brge and small; not so large as to make the handling of them expen- 
sive, nor so large as I have used in the facing of scarp walls of fortifi- 
cations, but quite as large as I have wished to use in the rubble back- 
ing of these waUs, and quite large enough to make a very strong and 
swstantial wall. The stone is the blue gneiss of the Potomac quarries; 
and though it is said that the heart of the wall contains (particularly in 
the south wing) some weathered stone, there is no reason to apprehend 
that any weight likely to come upon these 6' 9" walls will ever crush 
the worst of these stones. None of it, certainly, is as easily crushed as 
any natural earth on which a wall can rest. 

The quality of the mortar used is defective. Its color generally in- 
dicated, where I examined it, the presence of some cement. In a few 
places it was so light-colored as to induce me to think that there was no 
cement. Wherever I found the mortar white, it was quite soft; where 
the color was darker, indicating cement, it was harder; but it had not 
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generally set so hard as a mortar made of cement, lime, and sand, in 
good proportions, and placed fresh in the wall, would have done in the 
period that has elapsed since this wall was built. 

The masons employed to open the walls for examination removed 
the stones by loosening them with crowbars, and mined into the walls 
without the use of any cutting tools. Had the mortar contained one- 
third or one-half as much cement as lime, they would have needed 
stonecutters' chisels and hammers to remove or cut off the stones. 

1 think that the cement may have been left too long mixed, or else 
that there was not enough of it used. 

By way of comparison, I examined the foundations of the south pro- 
jection of the old Capitol building. These were put in about forty years 
since, and I found tne mortar white, evidently containing no cement, 
and still soft. 

While I mention the condition of the mortar as a defect, I do not 
consider it a fatal one. 

It must be remembered that forty years ago the use of cement was 
almost unknown in this country, and the foundations of all the large 
buildings erected at that time must have been laid with common lime 
mortar ; such is the construction of the old Capitol, as we see from ob- 
servation. 

Fortress Monroe was built with lime mortar, and examinations of 
the old walls show that the mortar in the centre of them is now as 
green and soft as when first laid. 

The stones in the main wall of the Capitol extension where I opened 
them were well laid, the joints well filled, and the stones, large and 
small, packed closely together. Though the mortar was not generally 
hard, it was by no means in the soft state of that of the old Capitol, or 
that it would have been had no cement been used. It was hard 
enough to keep the stones together, and to prevent any lateral displace- 
ment. 

The footings of the piers and partition walls are very broad. These 
walls being thinner, generally about 3' thick, and finished with two 
roughly-dressed faces of rough-sguared stones, are still more compact 
than the outer wall, and havmg tewer joints, are less liable to com- 
pression. 

A very careful examination of the interior face of the outer walls of 
both wings, looking particularly into the re-entering angles at the 
heads of the piers, did not enable me to discover a single crack or evi- 
dence of recent settlement. The insideof the walls has generally been 
pointed, in some cases roughly pointed, as the wall was built, which is 
the best method ; in others, pointed afterwards with a different mortar. 
Had there been any settlement since this was done, it would have cer- 
tainly shown its effects in cracking the pointing. When we consider 
that these walls vary in height from 15 to 40 feet, being founded on 
horizontal benches cut in descending the side of the hill. I think it a 
proof of good work to find the setdement so uniform as not to have 
caused cracks. 

In conclusion, while I regret that a larger proportion of hydraulic lime 
was not used in the foundations, so as to give greater dryness and so- 
lidity to the masonry, I do not apprehend any danger of their failure, 



Digitized by 



C^oogle 



S. Doc. 1. 79 

and report as my opinion, the result of a careful examination and much 
reflection upon the subject, that they are sufficient to bear the weight 
of the proposed structure. 
I have the honor to be, sir, respectfully, your obedient servant, 

M. C. MEIGS, 
Capt. Eng.f in charge of Ex. U. 8. C. and Wash. Aqueduct. 

Hon. Jefferson Davis, Secretary of War. 



III. 



Office of Extension of U. S. Capitol, 

Washington, May 19, 1853. 

Dear Sir: I have the honor to enclose a report prepared by the 
architect of the United States Capitol, giving the history of the forma- 
tion of the plans for the extension of that building now under construc- 
tioD. 

I have attached to his plan (G) a flv, showing the arrangements which 
I have recommended for securing a better Hall of Representatives than 
is provided by the plans heretofore proposed. 

Having verbally, m my interview with the President and yourself, 
fully explained the proposed changes, with the aid of large drawings 
showing the accommodation to be afforded, it is not necessary here to 
enter into detaiL 

I will only repeat my own conviction, that the proposed change will 
secure a better room for speaking and hearing, and better accommoda- 
tions for the members and officers, and business of the House. 

I am happy in being supported by the opinion of the architect, who 
says, as you will perceive, that the alterations, besides securing these 
advantages, will enhance the beauty of the halL 

I have prepared some notes upon the application of the general prin- 
ciples of acoustics and ventilation, which have guided me in devising 
the plaa which I propose. 

They contain toe views I expressed to you verbally, and which I 
proposed to write out fcHT submission to some gentlemen of eminent 
scientific reputation. 

While I teel quite confident that I am correct, I shall be happy to 
he sustained by their approval if right, and will be much better satis- 
fied to be corrected if wrong, than to be permitted to go on and fail in 
so important an undertaking. » 

The changes which I recommend in the plan of the south wing, in 
'H-der to cany out the above views, are shown upon drawings which 
have already been explained to you. 

I would like to have an opportunity to show them to the gentlemen 
to whom you will refer these notes. 

To lay down general principles correctly is not sufficient security 
that the application of them will be judiciously made. 

I am, sir, very respectfully, your obedient servant, 

M. C. MEIGS, 
Captain of Engineers, in charge of Capitol Extefision. 

Hon. Jefferson Davis, Secretary of War. 
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IV. 

Notes on acoustics and, ventilaiiony with reference to the new Halls of dm- 
gress, by Captain M. C Mcigs^ United States Corps of Engineers, Maify 
1853. 

Experience shows that the human voice, under favorable 'circum- 
stances, is capable of filling a larger space than was ever probably en- 
closed within the walls of a single room. 

Herschel, in his admirable treatise on sound, gives a few instances 
which are instructive. 

Lieut. Foster, on Parry's third Arctic expedition, found that he could 
converse with a man across the harbor of Port Bowen, a distance of 
6,696 feet, or about Ij miles. 

Dr. Young records that, at Gibraltar, the human voice has been heard 
at a distance of 10 miles. 

I have myself on the shore of Lake Champlain, at evening, heard the 
echo of the voice returned fi'om the opposite shore, at a distance of 
nearly two miles, the sound having travelled between three and four 
miles before it returned to the ear. 

If sound be prevented from spreading, and losing itself in the air, 
either by a pipe or an extensive flat surface, as a wall or still water, 
it may be conveyed to a great distance. 

Biot heard a flute clearly throueh a tube of cast iron (the water-pipes 
of Paris) 3,120 feet long. The lowest whisper was distinctly heard. 
In fact, the only way not to be heard was not to speak at all. 

Standing on the platform used by the painters m the new Congres- 
sional Library, Prol'essor Henry and myself conversed in a low tone, 
hearing distinctly from one end of the room to the other. The room 
is 99 feet long. The platform is about 7J feet below the deeply-moulded 
iron ceiling. 

Professor Reid states, in describing his lecture and practical class- 
rooms, which together occupied a space of about 80 feet square, that 
in every part, both of the lecture-room and of the practical class-room, 
whether crowded or empty, the slightest whisper, or the loudest noise, 
was heard distinctly without offensive reverberation, or the necessity 
of any exertion of the voice beyond that used in conversation. 

The favorable circumstances seem to be a perfectly tranquil and 
uniformly dense atmosphere, absence of all extraneous sounds, absence 
of echoes and reverberation, vicinity of reflecting surfaces, and per- 
haps in some measure the presence of substances which conduct sound 
well. 

A pure atmosphere being favorable to the speaker's health and 
strength, will give him greater power of voice and more endurance ; thus 
indirectly improving the hearing by strengthening the source of sound, 
and also by enabling the hearer to give his attentjoh for a longer periotl 
unfatigued. 

The analogy between sound and light in re gard to their progress, 
reflection, and refraction, seems well established. 

By employing reflectors of proper forms, sound emanating from one 
point can be collected to a £x;u8 at another. 
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When the reflector is a plane surface, the angle of reflection is equal 
to the angle of incidence. 

Experiments under water show that in passing from a denser to a 
rarer medium, there is an angle of total reflection. 

The speed of its transmission varies with the elasticity and density 
of the medium. 

Like light, it is confused bypassing through air unequally rarified by 
beat. 

It is more difficult to trace the progress of sound than of light. 
Sound is mvisible during its passage, and cannot be traced as light is, 
by illuminating the motes in its path ; nor is the ear as accurate in esti- 
mating the direction from which it receives sound, as the ej^e is in de- 
termining the direction of the source of the light which falls upon it. 
But finding a strong analogy to light in those cases where it can be fol- 
lowed, we may reasonably, within proper limits, infer it in others. 

The effect of echoes in a small room is generally unnoticed ; the echo 
returns so quickly that the ear receives it as coincident with the origi- 
nal sound, to which it in that case merely adds strength, perhaps pro- 
longing it very slightly. 

If the room be larger, and the echoing wall so distant that the inter- 
val is sensible, the echo makes confusion. 

If on a calm day we advance towards a wall, producing at each step 
some sound, we will find a point at which the echo ceases to be distin- 
guishable from the original sound. The distance from the wall, or the 
corresponding interval of time, has been called by Profcsser Henry the 
limit of perceptibility. This limit will vary with the nature of the 
sound; if the sound be sharp and distinct, as that produced by striking 
some hard substance, we will find the limit of perceptibility less than 
for the more prolonged sound produced by the voice. 

The limit will probably vary also with the acuteness of the ear ; 
some persons being probably able to separate sounds undistinguishable 
to others. • 

The general limit is probably about 30 or 35 feet. It should be as- 
certained exactly, and m constructing a room for public speaking, the 
height of the ceiling should not exceed this limit. 

The sound will then be strengthened to the speaker himself by the 
echo. The interval between the original and reflected sounds will be 
shorter for all his hearers than for himself, as. will be evident from the 
adjoining sketch of its path, [see Sketch A at the end of the volume,] 
where twice the line S E, the path of the voice and echo for the 
speaker, is evidently longer than the difference between S H and S C 
H, which are the paths of the direct and reflected sounds to one of the 
auditors. 

The direct echo from the ceiling then becomes an advantage, by 
strengthening without confusing the sound. 

But echo acts in still another way by being repeated between oppo- 
site 8ur£ices. 

The effect is like the multiplication of the image of a candle between 
two opposite and parallel mirrors. I have noticed it in the long unRn- 
ished foom of the Smithsonian, where the sound produced by clapping 
the bands is repeated so as to resemble a laugh— ha! ha ! ha! 
Partii— 6 
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In this case the distance between the end walls is such as to separate 
the successive echoes ; but when the walls are nearer, the sound he- 
comes continuous, and is the ringing sound often produced in speaking 
in empty rooms, and called reverberation. 

This might trouble us between the ceiling and floor of our room; but 
a thick carpet absorbing sound and not reflecting it, will remove this 
difliculty. 

The great size of the room needed for the meeting of the House of 
Representatives, makes it impossible to bring the walls within the limit 
of perceptibility. Professor Reid proposed in the houses of Parlia- 
ment to make the ceiling high in the centre, declining towards the sides, 
with floors and galleries rising from the centre towards the walls, tlius 
reducing the height and surface of the walls, so as to diminish the quan- 
tity of sound reflected from them as much as possible. All regard for 
architectural beauty forbids the adoption of this construction, which 
seems to have been modelh^d upon an empty tortoise-shell. 

Breaking the walls into deep panels has also been proposed. 

But when we recur to the limit of perceptibility, we shall perceive 
that a panel or recess must be over 30 feet deep to separate the echoes 
from the bottom of the recess, and from the face of the wall. 

The surfaces of mountains covered with trees and rocks return echoes. 
No wall of an inhabited apartment can be made rougher than these na- 
tural reflectors. 

A simpler and more eflfcctual method of controlling the echoes from 
the walls, will be to cover them with drapery absorbent of sound. 

The echoes from the ceiling are thus turned to account, and those 
from the floor and walls guarded against ; but the echoes from small 
objects and surfaces may still be troublesome unless provided for. The 
trunks of trees in the edge of a forest return together a distinct echo. 
The beams under the flooring of the Menai suspension bridge arc in- 
stanced by Herschel as giving a curious echo; and even such small 
objects as the vertical iron rods composing the fence on Pennsylvania 
avenue in front of the President's house, will be found to return a sin- 
gular whistUng echo to the sound made by striking a smart blow upon 
the pavement on a still night. 

To guard against this, it will be sufficient to cushion the chairs and 
cover the desks with some material which will not reflect sound. 

This may seem, and may possibly be, an unnecessary precaution ; 
but I wish to leave no possible cause of confusion unnoticed, and to 
point out what I consider the means to obtain, for the first time, a room 
perfect in its acoustic arrangements. 

Having thus disposed of the question of echoes and reverberations, 
the next essentials to perfect and distinct hearing are a tranquil atmo- 
sphere and the absence of extraneous sounds. 

I consider them together, as we shall find that the precautions essen- 
tial to obtain the one will also secure the other. 

Windows, in cold weather, separating the warm air within firom the 
cold air without, serve as refrigerators, cooling the air in contact with 
the glass. The air, thus rendered heavier, immediately falls, and a 
descending sheet of cold air is produced, which, on reaching the»floor, 
spreads over it in a cold stratum, and to persons of sensitive nerves or 
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feeble health causes great inconvenience, being felt as a draught upon 
the feet and legs. And many an unfortunate page has been blamed for 
leaving open a door, when the draught really has been caused by this 
air cooled by the closed glass of an adjacent window. *rhe circulation 
thus produced of air of different densities, is unfavorable to distinctness 
of hearing. As the ascending hot air along a stovepipe or heated wall 
causes irregular refraction of light, and produces a tremulous appear- 
ance in all objects viewed through it, so sound, irregularly refracted, 
becomes less clear and distinct. 

If we exclude external windows, and light the room only from the 
roof, we get rid of this fruitful source of discomfort and indistinctness ; 
at the same time we obtain a pleasanter Ught, ample for all useful 
purposes, as is proved by its adoption in all the best constructed pic^ 
ture galleries. 

We also exclude the sounds of the exterior, which, saturating the air 
as it were, distract the attention, and even over|)ower the voice we 
wish to hear, as the diffused light of day causes the stars to disappear. 

Open windows for hearing will be worse than closed ones; they 
not only let irregular, disturbing currents of air in, but they let the 
voice out — acting like black spaces in the wall of a room, which do not 
return the light which falls upon them. 

The common mode of warming and ventilating public rooms is fatal 
to perfection of hearing. 

One or several columns of intensely heated air are introduced through 
holes in the floor. Being much warmer than the air of the apartment, 
they immediately rise to the ceiling. If the exit apertures for foul air 
are above, this fresh and heated air alone escapes, having done nothing 
for the apartment except to cause whirls and currents, such as we see 
in a column of ^moke passing from a chimney on a calm day. The 
irregular refraction of sound through these currents of unequal density 
tends greatly to produce confusion. 

If the exits for foul air are below, the hot air accumulates at the top 
of the room, and, gradually displacing the cooler air, forces it out 
through these passages. 

Profijssor Reid relates that he has found the air near the ceiling of a 
room at the boiling temperature while those on the floor were complain- 
ing of cold. 

Here we have strata of different densities and unequal refractive- 
power, and hence confusion of sound. 

As the warm air must ascend to the top of the room, I propose to let 
it do so in a large trunk outside of the apartment — pass into a space 
above the ceiling, and thence by numerous holes find its way, as-, 
through a sieve, into the room. 

By a steam-driven fan, or other mechanical means, we can pump, 
air, in any desired quantity, into any spot to which we choose to di- 
rect it. 

I would drive all the air required for the supply of the room throughj 
a maze of hot-water pipes, raising the whole of it to the temperature- 
desired — 60^ or 80^, as the case might be. 

If the room be thirty feet in height, and it be desired to change all' 
the air in it every fifteen minutes, enough air should be pumped iJh 
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above to cause a general descent of the whole body of air in the room 
at the rate of two feet a minute. 

This would be an imperceptible current. The exit should be by 
numerous holc% in the floor, perhaps through the carpet, or the risers 
of the platforms on which are the members' chairs. 

Three important advantages would thus be gained : the avoidance 
of all eddies, a nearly homogeneous and tranquil atmosphere, and the 
immediate removal downwards of any dust from the carpet, which 
would thus be prevented from rising, to be inhaled into the lungs. 

To prevent tlie disturbance and contamination of the atmosphere by 
the gaslights, 1 would place them above the glass of the skylights — 
the space between those in the ceiling and those in the roof being sep- 
arated from the chamber into which the fresh air should be admitted. 

In summer the same apparatus which sends in warm air in winter 
would supply a constant breeze, and if the temperature of the external 
air was too high it ihight be cooled by jets of water from pipes in the 
air passages, or even by melting ice. 

To recapitulate, then, I propose to place the ceiling at such a height 
•as to be within the limit of perceptibility, and thus strengthen the voice ; 
to destroy reverberation between the ceiling and the floor, by a thick 
tcarpet on the latter ; to prevent echoes from the walls, by drapery ; 
from the chairs and desks, by cushioning or covering them; to keep out 
extraneous sounds, by making the room an interor apartment hghted 
only from above ; to secure a tranquil atmosphere, uniform in its den- 
sity and refraction of sound, by excluding all currents of hot or cold 
air ; to secure a constant supply of pure air at the temperature desired 
for the room, by mechanical means mtroducing the air through all parts 
of the ceiling and taking it out through all parts of the floor — ^ihus also 
to remove dust; to prevent all interference with ventilation by the lights 
at night, by placing them outside the room above the skylights. 

I feel confident that, by observing the above-described precautions, 
we will obtain rooms as near perfection as is possible — "rooms in 
which no vitiated air shall injure the health of the legislators, and in 
which the voice from each member's desk shall be easily made audible 
in all parts of the room." 

This was the problem proposed to me for solution. 

In conclusion, I have the honor to repeat the request made verbally 
some days since, that the above notes and observations may be sub- 
mitted to some person of scientific reputation, the weight of whose 
authority may sustain me if I am right, or correct them if wrong. 

Respectfully submitted to the Hon. Jeflferson Davis, Secretary of 
War, Iby his obedient servaat, 

M. C. MEIGS, 
Captain of En^neerSj in charge of Extension 

of U. &. Capitol and Wcuhington Aqueduct, 
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V. 

War Department, 

Washington, May 20, 1853. 

Gentlemen : Captain Meigs, of the corps of engineers, has sub- 
mitted some notes upon acoustics and ventilation in reference to the 
construction of the new hall for the House of Representatives. 

By direction of the President, who is desirous of obtaining the best 
scientific authority within reach upon this subject, I enclose them for 
your perusal, with a request that you will give them such considera- 
tion and make such remarks upon them as you think proper. 

The importance of this subject to the convenience and health of 
Congress will be a sufficient excuse for troubling you thus far. 

If you will appoint a time for an interview, Captain Meigs will lay 
before you the drawings showmg the plan of construction which he 
proposes. 

Very respectfully, your obedient servant, 

JEFFERSON DAVIS, 

Secretary of War. 
Messrs. A. D. Bache, LL. D., 
and Jos. Henry, LL. D. 



VL 



War Department, 

Washington^ June 7, 1853. 
Sir : You will accompany Professors Henry and Bache to Philadel- 
phia and New York and Boston, if they desire it, and assist them in 
making such experiments in regard to the acoustic phenomena of some 
of the pubhc rooms in those cities as they may think necessary to en- 
able them to report upon the proposed alterations in the plans for the 
south wing of the Capitol extension. 
Having concluded this business, you will proceed to make an in- 

S)ection of the marble quarries, visiting the quarry from which the 
apitol is supplied, and such others in the neighborhood as you may 
find it desirable to examine* 

JEFFERSON DAVIS, 

Secretary of War. 
Captain M. C. Meigs, 

Engineer in charge o/ Extension of U. S. CapitoL 



VIL 



June 24, 1853. 

Sir: The undersigned have examined, as you requested, the princi- 
ples proposed by Captain M. C. Meigs, of the corps of engineers, with 
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reference to the acoustics, heating, and ventilation of the Hall of Repre- 
sentatives, to be erected in the Capitol extension building, and the plans 
which have .been prepared by Mr. Walter in accordance there\^dth. 

They have also visited, with Captain Meigs, many of the principal 
buildings in Philadelphia, New York, and Boston, and have examined 
them in reference to their acoustic qualities. 

They propose to miike a full report to you on the subject, with a de- 
scriptive memoir by Captain Meigs, and to continue their experiments 
upon points of detail not definitively settled in their judgment. 

They are now prepared to report that the principles presented to 
them by Captain Meigs are correct, and that they are judiciously 
applied. 

They are of opinion that the plans should be provisionally adopted, 
in order that the building may not be delayed, subject to such modifi- 
cations in the details as may result fi*om the further study of them by 
Captain Meigs, or from the experiments and observations of the com- 
mission. 

This general adoption of the plans will not, it is believed, interfere 
with any changes of details likely to be found desirable. 

Very respectfully, yours, 

A. D. BACHE, 
JOSEPH HENRY. 

Hon. Jeffersox Davis, 

Secretary of War. 



vin. 



AgreemeMt betweeri the Vnitcd States of America^ of the first imrt^ by 
Thomas U. Walter , architect ^ acting under the authority of and for and 
in behalf o/, the said United States, in the erection of the extension of the 
Capitol, and Frederick A. Burch, bricklayer, of the city of TVashington, 
D. C, of the second part, witnesseth : 

That the party of the first part, having decided that all the brick" 
work required to complete the aforesaid extension of the United States 
Capitol shall be done by contract, hereby enters into agreement with 
the party of the seconcl part to execute the same according to the 
terms and stipulations hereinafter set forth. 

The party of the second part, in consideration of the matters herein- 
after referred to and set out, covenants and agrees, to and with the 
party of the first part, to lay all the bricks required to complete the 
aforementioned extension of the United States Capitol for turn dollars 
'and forty-nine cents per thousand, kiln count, understanding that this 

Erice is to cover the cutting of all groin and other arches, and all job- 
ing; also all tools, scaffolding, rigging, and everything necessary to 
the proper execution of the work. And the said party of the second 
part further agrees to execute all the aforesaid work in the best and 
most workmanlike manner — fully equal to the work already done on 
l.be said extension of the Capitol — and to proceed with it as rapidly as 
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may be required, understanding that the work is to be done according 
to such plans and directions as may be furnished from time to time by 
the architect, and that every part of it is to be subject to his approval. 
The party of the first part, in consideration of the premises, cove- 
nants and agrees to pay the party of the second part at the rate of 
two dollars and forty-nuie cents (S2 49) per thousand, kiln count, for all 
the bricks laid by the said party of the second part in the aforesaid 
extension of the Capitol, in accordance with the foregoing provisions, 
conditions, and requirements, and in conformity to the stipulations of 
this contract- 

And it is hereby mutually understood by the parties that the party 
of the first part is to furnish, at its own proper cost, all the bricks, lime, 
sand, hydraulic cement, and whatever other materials may enter into 
the execution of this contract and become component parts of the 
buildings, and to cause them to be deposited on such portions of the 
Capitol grounds as may be designated by the party of the second part, 
provided the same shall not interfere with the other departments of 
the work, nor with the police arrangements of the Capitol. And the 
party of the second part is to furnish at his own proper cost all the 
work and labor required in executing the aforesaid brick-work, includ- 
ing all the tools, scaffolding, rigging, and whatever other implements 
may be required in performing this contract. 

And it is further agreed and provided, that in case the architect 
shall at any time be of opinion tnat this contract is not duly comphed 
with by the party of the second part, or that it is not in due progress 
of execution, or that the said party of the second part is irregular or 
negligent in the performance of this contract, in such case he shall be 
authorized to declare the same forfeited, and thereupon it shall become 
null, as far as it regards the party of the first part. And the party of the 
second part shall have no appeal from the opinion and decision afore- 
said; and he hereby releases all right to except to or question the same 
in any place or under any circumstances whatever. But the party of 
the second part shall still remain liable to the party of the first part 
for all damages occasioned to the said United States by such non- 
compliance, irregularity, or negligence : Provided^ however. That the 
aforesaid action of the architect shall only be taken with the advice 
and consent of the Secretary of the Interior: And provided also, That, 
in order to secure the faithful and punctual performance of the cove- 
nants made by the party of the second part by these presents, and to 
indemnify and protect the party of the first part from loss in case of 
default and forfeiture of this contract, the said party of the first part 
shall be authorized to retaui in its hands ten per cent, on the amount 
of moneys at any time due to the said party of the second part, 
until the moneys thus retained shall amount to five hundred dollars ; 
after which the work shall be paid tor in full from time to time, 
leaving the aforesaid dollars m the possession of the party of the 

first part until the completion of the contract. 

And in consideration of the moneys heretofore stipulated to be paid 
to the party of the second part, he hereby covenants and agrees to 
make no charges for extra work beyond those recognised by this con- 
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tract, and to make no appeal hereafter to Congress fcr additional com- 
pensation. 

And it is further stipulated and agrped, that no member of Congress 
shall be admitted to any share or part of this contract or agreement, or 
to any benefit to arise therefrom ; and this contract shall be, in all its 
parts, subject to the terms and conditions of an act of Congress, ap- 
proved on 21st day of April, 1808, entitled "An act concernmg public 
contracts." • 

It is also expressly understood and agreed, by and between the parties 
hereto, that if Congress should at any time fail to make the appropriations 
necessary to carry on the aforesaid work, that then, and m such case, 
the execution of this contract shall be suspended until such appropri- 
ations shall be made, without thereby creating any claim on the Uni- 
ted States by the said contractor. 

And for the true and faithful performance of all and singular the 
covenants, articles, and agreements hereinbefore particularly set forth, 
the subscribers hereunto bind themselves jointly and severally, their 
and each of their successors, heirs, executors, and administrators. 

Thus covenanted and agreed by us the parties aforesaid, this 29th 
day of December, 1852, as witnesseth our nands and seals. 

THOMAS U. WALTER, [seal.] 
FREDERICK A. BURCH. [seal.] 
Signed, sealed, and delivered in presence of — 
J. W. Denham, 
Fhancis Mohun. 



In consideration of the premises in the foregoing agreement between 
the United States of America, represented by Thomas U. Walter, 
architect, of the one part, and Frederick A. Burch, bricklayer, of the 
city of Washington, D. C., of the other part, and of one dollar to us 
the subscribers hereto in hand paid by the United States aforesaid, 
we. Barrack Hall and William H. Gunnell, of the city of Washington, 
D. C, hereby guarantee the fiiU, punctual, and faithful performance of 
the foregoing contract on the part of the said Frederick A. Burch ; and 
we hereby agree to be answerable for all damages which the said 
United States may sustain, or the said Frederick A. Burch may become 
liable to pay, in consequence of any neglect, failure, or omission on his 
part, punctually, faithfully, and fully to perform said contract, and 
every part thereof. 

Witness our hands and seals this 29th day of December, in the year 
of our Lord one thousand eight hundred and fifty two. 

B. HALL, [seal.] 

W. H. GUNNELL. [seal.] 

Signed, sealed, and delivered in presence of — 
Jno. S. Wallace. 
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IX. 

Agreement bettoeen Cornelius Wendell, of the first part, and Coptain Mont- 
gomery C, Meigs, of the United States corjis of engineers, of the second 
part, acting under the authority of and for and in hchdif of, the United 
States of America, in the erection of the extension of the Capitol, wit- 
nesseth : 

That the party of the first part, in consideration of the matters herein- 
after referred to and set out, covenants and agrees, to and with the party 
of the second part, to furnish and deliver, at the proper cost of the said 
party of the first part, on the grounds of the aforesaid extension of the 
United States Capitol, in such places as the said parly of the second 
part may designate, ten millions of thoroughly burnt bricksj made by 
hand, of tempered clay, in all respects fully equal in quality to the sam- 
ples deposited in the office of the Extension U. S. Capitol, and marked 
with the name of the party of the first part, and to conform in every 
particular to the municipal laws of the city of Washington. And the 
aforesaid party of the first part further agrees to furnish and deliver 
the said ten millions of bricks at such times and in such quantities as 
the said party of the second part may direct, commencing within 
thirty days after this contract receives the approval of the Secretary 
of War : Provided nevertheless, That the average delivery on the 
whole conti'act shall not exceed two hwndred and fifty thousand per 
week ; and that all the bricks so delivered shall be subject to the ap- 

Eroval of the party of the second part, and be received or rejected as 
e may direct. 

And the party of the second part, in consideration of the premises, 
covenants and agrees to pay to the party of the first part the sum of five 
dollars and eighty-eight cents for every thousand bricks delivered in 
accordance with this contract ; and that the payments shall be made 
monthly, if so required by the party of the first part : Provided^ 
however. That in case the party of the second part shall at any time 
be of opinion that this contract is not duly comphed with by the party 
of the first part, or that it is not in due progress of execution, or that 
the said party of the first part is irregular or negligent, in such case he 
shall be authorized to declare this contract forfeited ; and thereupon 
the same shall then become null, and the party of the first part shall 
have no appeal from the opinion and decision aforesaid. And he here- 
by releases all right to except to or question the same, in any place or 
under any circumstances whatever ; but the party of the first part shall 
still remain liable to the party of the second part for the damages occa- 
sioned to him by the saia non-compliance, iiTegularity, or negligence : 
And provided also. That in order to secure the faithful and punctual 
performance of the covenants above made by the party of the first part, 
and to indemnify and protect the party of the second part from loss in 
case of default and forfeiture of thi^ contract, the said party of the sec- 
ond part shall be authorized to retam in his hands, until the completion 
of the contract, ten per cent, on the amount of moneys at any time due 
to the said party of the first part. 
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And it Is further stipulated and agreed, that no member of Congress 
shall be admitted to any share or part of this contract or agreement, or 
to any benefit to arise therefrom ; and tlys contract shall be in all its 
parts subjc^ct to the terms and requisitions of an act of Congress passed 
on the twenty-first day of April, in the year of our Lord one thou- 
sand eight hundred and eight, entitled "An act concerning public con- 
tracts.'' 

And this contract is also express^ understood to be subject to the 
terms and conditions of the joint resolution of Congress approved April 
14, 1852, containing a proviso in the following terms, to wit : ^^ Pro- 
vided^ Nothing herein contained shall be so construed as to authorize any 
officer of the United States to bind the United States by contract be- 
yond tlie Jimount appropriated by Congress, or to sanction any such 
contract heretofore made :" Provided also^ That it is expressly under- 
stood and agreed, that this contract, nor any pait thereof, shall be 
sublet nor assigned ; but that it shall be W'ell and truly carried out and 
fulfilled in good faith by the above recited party, and that all pay- 
ments on account thereof shall be made to the albresaid party of tlie 
first part, his heirs, executors, or administrators: And provided fur- 
ther, That this contract shall not be binding upon the United States 
until it sludl have received the approval of the Secretary of War. 

And for the true and faithful performance of all and singular the 
covenants, articles, and agreements hereinbefore particularly set forth, 
the subscribers hereunto bind themselves jointly and severally, their 
and each of their successors, heirs, executors and administrators. 

Thus covenanted and agreed by the said parties this 30th day of 
April, in the year one thousand eight hundred and fifty-three, (1853,) 
as witness their hands and seals. 

C. WENDELL, [seal.] 
M. C. MEIGS, [seal.] 
Captain of Engineers. 

Signed, sealed, and delivered in presence of — 
Tho. U. Walter, 

W. J. FiTZPATRICK. 



Kjiow all men by these presents, that we, John J. Jarvis and James 
Waddell, of the city and county of Albany, State of New York, are 
held and firmly bound unto the United States of America in the fiill 
and just sum of of twenty thousand dollars, lawful money of the United 
States, to be paid to the said United States, or to its proper agent or 
attorney duly authorized to receive the same ; to which payment well 
and truly to be made and done, we bind ourselves and every of us, our 
and every of our heirs, executors, and administrators, in the whole, and 
for the whole, jointly and severally, firmly by these presents. Sealed 
with our seals, and dated this twenty-seventh day of April, anno Domini 
one thousand eight hundred and fifty-three. 

The condition of the above obligation is such, that if Cornelius Wen- 
dell, his heirs, executors, or administrators, do and shall well and truly 
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execute a contract which he, the said Cornelius Wendell, has entered 
into with Captain Montgomery C. Meigs, of the United States corps of 
engineers, fi)r and in behalf of the United States, by which he has con- 
tracted to furnish and deliver, at his own proper cost, ten millions of thor- 
oughly burnt bricks, made by hand, of tempered clay, in all respects 
fully equal to the samples deposited in the office of the Extension of 
the United States Capitol, for the sum o^ Jive dollars and eighty-eight cents 
per thousand^ the said contract being hereto annexed, then the foregoing 
obligation to be void and of none effect ; otherwise to remain in full force 
and virtue in law. 

JOHN J. JARVIS, [seal.] 
JAMES WADDELL. [seal.] 
Signed, sealed, and delivered in presence of — 

H. N. Down, 

John Stuart. 



United States Commissioner's Office, 

Albany, N. Y., April 27, 1853. 
I certify that T am acquainted with John J. Jarvis and James Wad- 
dell, both of the city of Albany, in the State of New York, the sureties 
named in the above bond, and that they are severally freeholders 
and residents of the said city of Albany, New York, and, in my opinion, 
sufficient sureties for the purposes mentioned in the within bond. 

11. J., 
Z7. S* Commissioner Northern Dist, ofN. Yl, 2d circuit. 



Marble for Extension United States Capitol. — To owners of Marble 

Quarries. 

Capitol Extension Office, 

Washington^ D. C, May 4, 1853. 

In order to collect information in regard to American ornamental 
niarble, suitable for the interior decoration of the extension of the Uni- 
ted Slates Capitol at Washington, all persons owning veins or quarries 
of marble witnin the United States, which are worked or capable of 
being worked, are invited to send specimens Vo this office. 

The specimens should be in blocks of cubical form six inches square 
on each face. 

The following information should accompany each specimen : exact 
locality. State, county, and town, nearest post office, name of owner, 
price per cubic foot at the quarry, cost of delivery at the nearest steam- 
boat or railway stopping place, size of blocks that can be obtained, with 
8ome general description of the quarry, noting the direction, thickness, 
«nd dip of the beds or veins into which the rock is divided. The speci- 
mens should not vary much from Ihe dimensions above given; they 
should be boxed up, and a copy of the paper giving the information 
required should be enclosed in the box and another sent by mail. The 
box to be distinctly marked with the name of the sender, as well as 
directed to this office. 



Digitized by 



Google 



92 S. Doc. 1. 

The specimens should be sent by the ordinary channels of commer- 
cial transportation, and reasonable freight will be paid upon their 
delivery at this office. 

Editors of country papers generally which circulate where marble is 
known or suspected to exist, may confer benefits upon their districts by 
giving this advertisement an editorial notice. 

Papers receiving a copy of this advertisement from this oflSce are 
requested to insert it in the weeklj'' for three months, and send a copy 
of their paper, with theii* bills, to this office. 

M. C. MEIGS, 
Captain of Engineers^ in charge of Extemion U. S. CapitoL 
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EEPOKT OF THE COMMANDING GENERAL. 

Headquarters of the Army, 
New Yorkj November 16j 1863. 
Sir: The militaiy establishment, "in all that regards its discipline 
and military control," being placed by the army regulations under my 
immediate orders, I deem it a duty to submit the following statements 
and professional suggestions for the consideration of the higher author- 
ities: 

DISTRIBUTION OF THE ARMY. 

Eight companies of the 3d artillery — six in the harbor of New York 
and two in Texas — are under orders for California. 

The companies of the 2d artillery, at Forts Monroe and Moultrie, are 
under orders to exchange stations with an equal number of companies 
of the 1st artillery in Florida. 

The companies of the 1st artillery heretofore at Baton Rouge and 
New Orleans barracks, are under orders for Texas. The one at Baton 
Rouge to be replaced by a company of the 2d. 

The companies of mounted riflemen heretofore stationed on the Mis- 
souri frontier are under orders for the Cherokee nation, ultimately to 
go to the department of Texas, when the two companies of the 7th 
infantry now there are to go to the department of the west. 

The 2d regiment of infantry now in California to be broken up, the 
privates to be assigned to companies on the Pacific, and the officers 
and non-commissioned officers to come to the Atlantic coast to recruit 
their companies. The destination of this regiment, and that of the two 
companies "L" & **M" of the 1st artillery, now on the recruiting ser- 
vice, is not as yet determined. 

When the foregoing movements shall have been made, the following 
will be the distribution of the troops, under existing orders: 

DEPARTMENT OF THE EAST. 

COMMANDED BY BREVET MAJOR GENERAL JOHN E. WOOL. 

Canada frontier from LaJce Superior to Maine. 

Three companies of artillery; aggregate strength about 164 

Atlantic frontier from Maine to Florida. 

Boston harbor, two companies of artillery; aggregate about.. 86 

New York do do do do 123 

Baltimore do do do .do 137 

Norfolk do do do do 104 

Charleston do do do do 79 
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Florida and Louisiana. 

Two companies of the first and eight companies of the second 

artillery ; aggregate about 395 

Total 1,057 

DEPARTMENT OF THE WEST. 

COMMANDED BY BREVET MAJOR GENERAL DAVID E. TWIGGS. 

Northwestern and Missouri frontiers and routes to Oregon and New Mexico 

Two companies of artillery ; aggregate about 83 

Two companies of dragoons do do 120 

The 6th regiment of infantry do do 676 

878 

Arlansas frofitier and Indian country west of Arlansas and in northern 
Texas, and route to Neiv Mexico, 



M' 



J\vo companies of artillery ; aggregate about 116 

The 7th regiment of infantry do do 513 

629 

Total 1,507 

DEPARTMENT OF TEXAS. 
COMMANDED BY BREVET MAJOR GENERAL PERSIFER F. SMITH. 

Mexican frontier from the mouth of the Rio Grande to and including El 
Fasoj and Indian frontier of Texas and route to New Mexico. 

Six companies of artillery ; aggregate about 474 

Six do. of dragoons do do 398 

The regiment of mounted riflemen; aggregate about 642 

The 1st regiment of infantry do do 480 

The 5th. ..do do do do 657 

The 8th ... do do do do 643 

Total 3,294 

DEPARTMENT OF NEW MEXICO. 
COMMANDED BY BREVET BRIGADIER GENERAL JOHN GARLAND. 



Two companies of artillery, ^ 

Nine do of dragoons, > aggregate about 1,611 

The 3d regiment of infantry, ) 

Total 1,611 
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DEPARTMENT OF THE PACIFIC. 
COMMANDED BY BREVET BRIGADIER GENERAL ETHAN A. HITCHCOCK. 

Oregon and California. 

Eleven companies of artillery, three companies of dragoon?, 
one regiment, (4th infantry,) and a detachment of ordnance; 
aggregate estimated 1,600 

Total 1.600 



In the foregoing memoranda, general recruiting depots and recruits, 
armories, arsenals, the ordnance and other staft" departments, are not 
included. 

INCREASE OF THE ARMY. 

By reference to the preceding statement, it will be seen that in the 
whole department of the west, in which lies^the routes to Oregon and 
New Mexico, our northwestern and Missouri frontiers, containing nu- 
merous bands of Indians, but two companies of dragoons are posted. 
Fort Atkinson, at the crossinff of the Arkansas on the route to New 
Mexico, having been abandoned, on account of the difficulty of supply- 
ing the post, entire reliance must now be placed on marches' of de- 
tachments of cavalry to give security to our lines of communication 
with New Mexico and California. Other cavalry duties on those fron- 
tiers are likewise arduous and incessant, and at least one regiment of 
dragoons or mounted riflemen appears to be necessary for the depart- 
ment of the west. 

On the Pacific coast another regiment of infantry is also needed. 
The Indians in California and Oregon, as in New Mexico and Texas, 
are troublesome and require frequent correction 

To accomplish these objects, at least one additional regiment of cav- 
alry and one of infantry are needed; and I beg to repeat, in this com- 
munication, that experience has shown that the strergth of our regiments 
is always below the numbers allowed by law. On distant service 
two-thirds of the legal complement is a large estimate for the actual 
strength; and with a view to a farther augmentation, the propriety of 
giving authority to the President to increase, at his discretion, the num- 
ber of privates in the difierent regiments fVom seventy-four to eighty- 
four per company, it is hoped, may be urged upon Congiess. 

DISCIPLINE AND INSTRUCTION. 

The dispersed condition of the troops, since the tennination of the 
Mexican war, has not been favorable to instruction and discipline. 
Recent orders, however, reorganizing military departments, abolishing 
geogiaphical divisions, and directing partial concentrations of troops 
on our frontiers, will greatly tend to improvement. Much also may be 
accomplished by requiring firom department commanders half-yearly 



Digitized by 



Google 



96 S. Doc. 1. 

inspection reports, the result of continued intercourse and observation, 
and not limited to inspections at staled times. The great extent of our 
frontiers renders it impossible that such detailed observations should be 
made by two inspectors general ; and those oflScers may be usefully 
employed in inspections of the headciuarters of military departments, 
arsenals, and other public works. 

REVISION OF THE RULES AND ARTICLES OF WAR. 

In my last annual report I recommended that this subject be referred 
to a board of oflScers to report a revision of the articles of war, to be 
laid before Congress. The present military code, established in 1776, 
and revised in 1806, provided for the punishment of many offences by 
stripes and lashes. The power of courts-martial to decree that pun* 
ishment, except in cases of desertion, having been repealed, many 
specific offences are punished .it discretion, and the punishments con- 
sequ(nitly vary with the constitution of the courts. Other material 
changes and discrepancies, introduced from time to time, have given a 
form so entirely new to the code, that a revision is essential, alike for 
discipline, uniformity, and perspicuity. Much, it is believed, might be 
done in the revision, to improve discipline, by incorporating a system 
of rewards with punishments. 

RECRUITING SERVICE. 

The great body of our army being employed in Texas, New Mexico, 
California and Oregon, has involved the necessity of sending detach- 
ments of recruits from the more populous districts, over long Unes of 
communication, to reinforce the distant regiments. These detachments 
consist generally of green recruits, and are necessarily without instruc- 
tion or discipline. It is but natural, therefore, that disorders and de- 
sertions should occur on the routes, as the detachments are, moreover, 
without the full number of officers and non-commissioned officers 
deemed necessary to insure subordination in organized companies of 
regular troops. To remedy these evils, and others involved in the 
present system of recruiting for the army, I respectfully suggest that 
regiments serving on distant stations be divided into service and depot 
companies, and that the recruiting of each regiment be conducted by 
officers from its own depot. Two companies, with a field officer from 
a regiment, would be sufficient as dep6t companies, which, besides 
being usefully employed as police garrisons on the Atlantic and north- 
ern frontiers, would instruct the men enlisted for their own regiment, 
maintain its maximum strength, and by alternation of duty on the fron- 
tiers and in depot with the other companies, afford relief to officers 
who might otherwise always remain on remote stations. The change 
recommended would, it is believed, facilitate recruiting, and give U) the 
officers and men of the depots a reciprocal interest in each other, which 
the present system cannot create. 

I also beg to invite the attention of the Secretary of War to the fol- 
lowing extracts from my last annual report : 
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Tactical Instruction for the Militia. 

By existing laws the militia are required to observe the systems of 
instruction provided for the regular army, and yet no provision has 
been made for furnishing them with the necessary systems, although 
some nine millions of dollars have been appropriated in the last forty 
years towards arming them. Without books to teach their use^ the arms 
themselves are of little value. Hence it is again recommended that the 
books be supplied. The additional annual expense need not exceed 
$20,000, and that only for a few years. See the remarks on this sub- 
ject in my previous report of 1851. 

Retired list for Svperannuaied and Disabled Officers, 

(I beg to refer again to my report of 1851.) The necessity for some 
such measure has been greatly increased by the Mexican war, ihe 
number of officers of junior grades wounded in that war having swelled 
the invalid list, which previously consisted almost exclusively of offi- 
cers of the senior grades, disabled by the infirmities of age. The cre- 
ation of such a list ou^ht not to be mistalcen for an extension of the pen- 
sion system. The officers who would be placed on it are already in 
the receipt of full pay without performing any duty. The system so 
often recommended would retire them on a just compensation, promote 
efficient officers in their stead, and thus greatly contribute to the good 
of the service, without any new imposition on the treasury. 

Pension Laws, 

It would seem but just that the pension laws provided for the na\y 
should be extended to the army. No reason is seen for the discrimi- 
nation between these kindred branches of the public service. The 
pensions in both cases come out of the general fund, and, as both share 
common dangers, and undergo equal vicissitudes in the discharge of du- 
ties, the same rewards should be appointed to each. The widows and 
orphans of deceased naval officers, seamen, and marines, receive five 
years' pensions, renewable every five years, whether the deaths oc- 
curred in battle or were caused by disease contracted in service; while 
the widows of army officers receive pensions only when their husbands 
have been killed in action, and then but for five years. Widows of the 
enlisted men [non-commissioned officers and privates] of the army re- 
ceive no pensions, no matter what the circumstances, although the laws 
allow pensions to the widows and orphans of volunteers (whether offi- 
cers or privates) who may have been killed, or have died from any 
cause while in service. Such unequal legislation ought surely to be 
corrected, and no time is more appropriate than the present. The 
subject of pensions is well presented in a rcj^ort dated January 7, 1846, 
made by the Committee on Military Affairs of the Senate. — \_Sce Sen. 
Doc. 43, 3d vol., 1st Sess, 29th Cong.] 

I have the honor to remain, sir, with high respect, your obedient 
servant, 

WINFIELD SCOTT. 

Hon. Jefferson Davis, 

Secretary of War, Washington, D. C. 
Partii— 7 
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C. — Position and distrihuion of the troops in the Eastern Division^ under 

Headqtiartersj 



DEPARTMENTS AND 
POSTS. 



SITUATION. 



COMMANDING OFFI- 
CERS. 



O^UUSONB. 



R^^ents. 



MUUaTy Department No. 1. — 
Command suspended. (The 
poUs in this department arc 
under the immediate orders 
of the diviti07^ commander.) 



Fort Sullivan 

Foil Preble 

FortCon»tifulion... 
Fort Independence.. 

Fort A«iani:i 

Fort Trumbull 

FortGrUwold 



AgiH'egate of the 1st 

Military Department No. 2.— 
Command sutpended. (The 
posts in this department are 
under the immediate orders 
of the division commander.) 



Fort Brady 

Fort Mackinac . 
Fort Gratiot..... 



Eastport, Me 

Portland Harbor. Me 

Portsraoutb Harbor, N. H. 

Boston Harbor. Mads 

Newport Harbor, R. I 

New London, Conn 

New London, Conn 



department . 



Aggregate of the 2d 

JUUitary Department No. 3, 
cotnmandcd Iru Colonel and 
Breed BHsad^r General J. 
B. JVaUnich. Headqucniersi 
Maltimarej Md. 



FortNiafrara 

Foit Ontario 

Madixon Barracks . . 
Plattsburg Barracks . 
Fort Columbus 



Fort Wood 

Fort Hamilton.,,. 
Fort Lafayetie . . . , 

Fort Mifflin 

Carlifie Barracks . 
FortMcIIenry.,,, 



Fon Washington.. 



Aggregate of the i 



DivifiiOD staff.. 



Capt. and Bt. Mi^. J. B. Scott. 



Sault de Ste. Marie, Mich. . . 

Michillimackinac, Mich 

Outlet of Lake Huron, Mich. 

department 



Captain F. N. Clarke 

Capt. h. Bt. Maj. T. WUliams. 



Youngstown, W. Y 

Oawepo, N. Y 

Sackeit's Harbor, N.Y.. 

Plattbburg, N. Y 

Governor's Island, N. Y. 



Bedlow's Island, N. Y 

Narrow?, New York haibor. 

do do 

Delaware River, Pa. 

Carlisle, Pa 

Baltimore Harbor, Md 



Potomac River, Md.. . 
department 



Captain J. P. McCown ■ 



Capt & Bt. M^). J.T. Sprague. 



Capt h. Bt. Maj. W. VV. Morris 



Capt. h. Bu Lt. Col. F. Tayloi 



4th artillery. 



4th artillery 
.do 



Department staff. 
4th artillery 



Depot general re- 
cruiiiiif service, 



4th artillery. 



1 company (Ujht) 
Itt artillery; ~ 
company (light) 
2d aitiller)-. 
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the command of Brigadier and Brevet Major Gcvcral Jolm E, Wool' 
Troy, Aew York. 









PRBSBXT. 




▲B8E!IT. 


PRESENT AMD 
▲BaCMT. 


1 

t 

1 

a, 


i 

11 

,T X 

a e 

r = 

Z ' = 

£5 
11 


:i It 

u r . £ e t: 

f -s III 1 
III iil " 

i £ i §-3 = ifl 

lillll Me 

iilisllifjlii 

-Mill rliii 

< sp < ij 5 I <a £;o 


1 

'i ^ 

is i . 

J S ,0 T^ ,-^ K £ X tt S W 


s 
.2 

1 


1 


« 1 

c o 

.ri; 1 

i: i = s 2; 1 


i 

B 

'a 
U 


••• 


1 


1 


1 





2 


1 1 
5 5 


1 

!.. 5 

1 

1 


....; 5 




1 


1 


"*6 


1 1 

1 


1 
1 1 


"' 


I 1 


.. .. ..1 1.. .. ] 


I 


i 1 


1 1 




' 


;.:...:::.::... :.i:. .. i 


1 




1 1 


1 


..; i 


... 1 2 11.. 71 


77 1 ..; 
1 .. .. . 


i 3 4 5 9| "ii 


75; 86 






1 




1, 1 








1 


1 .. ..!. 


• " : i; •• 


ll 1 




** 




I 1 


....| 


1 i 


1 


ll 1 


" 


till" 




1 ' 




I 3 4j 5 9> 11 


■ 1 


1 


. .. 1 2 1 1 .. 77 


_JJ| 83 1 ..| 


81 92 








2 2 2 4 
2,. 2 2 




4 
5 






i 


1 


... 1 1 . . . . 49 


2 


1 
1 

51 


1 
51 ' .W 




1 


'.',\v. '.'. ;::; ;; .*; i..;.;! ! 


. .. V 1 .. 52 


3 5.11.. ..!.. 


521 57 
Ii 1 




, 




1 




1..I..L. 


i 


1 




1 r'j • 


4 2 4!'6 9 






1.. 1, : 


. .. 2 !.. .. l' 1 .. 102 


5, 107 ..1 J.. 


104 113 


1 


! 1 ! : 


1 










1 . 


1 


9 


2 


i 
j 

1 


9 


... 9 

46' 51 






. . . 1 1 . . 1 . . 46 


3| 


49 

1 .. ..!.. 


2 .. 2 2| 


'i 






.... .. 1. 




1' 1 




•'! ; 


' 1 


1 


1 


1! 1 
382 3S8 


■'r'T* 


r* "; 


::.::::!::•::.::::::: J 


1 .. ..!.. 


;:::::i::;;:;: 




1 


. .. 1 .... .. 1 .. 12.. 361 


376 

1 


121 122 16 


1 




1 . 


1 1 




;. ;; i 


. ..; 1 .. .. 1 1 .. 2 .. 112 


118.. .. 1 
1 


4 3.1 5' 8 ii 


115 126 


.. ..!.. 




..I..1 1 . 






. ..' 1. 


1 .. ..!.. 


I*"* 


1, 1 


, 




::...:::.:.. .:'.. .. ii. 


"fi 


1 .. ..!.. 




1 1 




1 


. a ' 2 1 .... 127 


133 

1 


4 2' 4 6: in 


129 1 ^^ 










1 . 


1 

i 






1 


1 






" 


' 1 1 






112612 38 


44" 








9 iL... 1. 


.. 5.. .. 1 6 1|15.. 654 


32 686I..I..I ll 


680 724 




rTTTTviTTrr 


1 


MM 


1 









Partii— 8 



* Lieat. Tftllmadge acting u ald-de-e«inp. 



Digitized by 



Google 



114 



S. Doc. 1. 

C — Position and distribution of the troops 





SITUATION. 


COMMANDING OFFI- 
CERS. 


OARRISONI. 


DEPARTMENTS AND 

^POSTS. 


1 

c 

1 

c 

«.■ 

1 

s 

3 

z 


Regiments. 


Military Department No. 4, 
commanded hy Colonel and 
Brevet Briga'd'r General J. 
Bankhcad. HcadquarterSy 
Fort Monroe J Virginia. 

Fort Monroe i . . . . . 


Old Point Comfort, Va 

Smithville, N. C 


Colonel and Bl. Brig. Gen. J 
Bankhcad. 


a 


2darUIIciy 


Port Johnston 


Fort Casweik-. 


Oak Islanri, N. C 

Beaufort, N. C 




• 




Fort Macon . * 


Port Sumter 


Charlet^ton Harbor, 8. C» . . . . 








Fort Moultrie 

Castle Pinckney 


do do 

..... do •.. do.« .... • • . . 


Capt. ajid Bl. M^j. W. Hays. 


2 


2d artUleiy 


Aggregate of the 4th 
Aggregate of the 


denartment ................ 




4 

13 




division 













Adjutamt General's Office, FFcu/ktngfon, Novtmher 90, 1853. 
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D — rosttion and distrlluiion of the troops in the Western DivWion^ under 

Headquarters^ New 



DEPARTMFA'TS AND 
i'OSTd. 



Military Dcriartment No. 5.— 
Command sujspended. (The 
posts in this dcjutrtment arc 
under the immeiliute orders, 
of the divUion commander. )\ 



SITUATION. 



New Smynia*. 
Fort Caprou*.. 



Key West Barracks. 
Fort Myers* 



Fort Meade* 



iNew Smyrna. Fla. 
.Indian river, Fla .., 

Key Wert, Fla. 



COMMANDFNG OFFI- 
CERS. 



OARRIfOMI. 



Resimenta. 



Capt. and Bt. MaJ. A. Lowd. 
Cupt. and Bt. Maj. F. Wood 

bridse. 
Capt. J. Vngdes 



Fort Brooke* 

Barancaa Barrack*, Pensaco 
la harbor. 

Fort McKee, Pensacola har 
bor. 

Fort Pickens, Pensacola har- 
bor. 

Fort Pike 

Fort Miiconib 

Fort Jackson 

Baton Rouge Barrack!* 

New Orleans Barracks 



Newport Barracka . 



iCaloosah.ntcliie, 140 m's southjCiipt. and Bt. MaJ. W. H 
I of Tanipa Bay, Fla. French. 

;Pea Creek, 46 m's from Tarn-. Capt. H. D. Grafton 

1 pa. I 

Tantpa, Fla Second Lieut. R. B. Thoma«. 



Pensacola, Fla. 



Pi tite Coquille, La 

Chef Mcntcur, La 

75 miles below N. Orleans, La 

Baton Rouifc, La 

New Orleans, La 



Newport, Ky.. 



department . 



Aggregate of the 5tli 

MUiiary Department No. 6. 
eommanded by Colonel and 
Bt. Brig. Gen. N. S. Clarke. 
Headtpiarters, Jeffenon bar- 
Tack$f Mistouri. 

Fort Ripley Upper MiMbrippi, MIn. Ter. 

Fort bncliiog Near St. Paul, Min. Ter 

FortRidgely 

Fort Leavenworth .... 



On Minneoota liver, 90 miles 

from Fort Snelling. 
Missouri nver, Mo 



Fort Riley 

Fort Kearny 

Fort Larnniic 

Jeflfersun Barracks. 



En route to Arkansas frontier, 
Fort Gibson. 

Aggregate of the 6th 



Kansas river, Nebraska Ter. 

Oregon route 

Oregon route 

Near St. Louis, Mo. 



department. 



Lt. Col. and Bt. Col. J. L. 
Gardner. 



Capt. J. B. Rickettfl 

Capt. and Bt. Li. Col. G. Nau- 

man. 
Maj. and Bt. Lt. Col. W. Uoff- 



Capi. J. B. S. Todd 

Lt. Col. and Bt. Col. F. Lee, 

Capt. and Bt. MiJ. S. Wooda, 

Col. T. T. Fauntleroy 



Capt. C. 8. Lovell.. 

Capt. H. W. Whanon 

Firt.t Lieut. R. B. GametU.. . 
Capt. and Bt. M^J. C. F. Ruff. 

Capt. M. E. Van Buren 



Dirision i 



Department staff. 

'2d artillery 

iid artillery 



1st artillery., 
1st artillery., 



Ico. iKtart'y; 2 

COS. 9d arty 
Deiachmenu . 



1st artillery.. 



lilst artillery., 
1 



1st artillery 

Recniiting depot, 



Department staff. 

L6th infantry 

3jl co.lstdraf's; 1 

I CO. 3d art'y. 
3 6th infantry... 



2 1 CO. Iftt drag's; 1 

I CO. 4th art'y. 
4,6th infantry... 
l|6tli infantry... 
Ii6th infantry... 
, . Caralry recruiting 

depot. 
9 Mounted riflemen 



16 



The command of the 5th department was suspended by niednl orden (A<yiituit GeMflU^ (MBce) No. l^j o^ 
The poets maiked * are included in that district. 
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the command of Brigadier and Brevet Major General David E. Twiggs. 
Orleans, Louisiana. 
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D — Position and distribution of the troopf 



DEPARTMENTS AND 
POSTS. 



SITUATION. 



COMMANDING OFFI- 
CERS. 



Regiments. 



MilUary Department No. 7, 
comTtiaiuled by Col. Henry 
Wilson. Headiiuurtert, Fort 
Shnitk, Jirk. 

Fort Smith 

Fort Gib^o^ 



Foit Arbuckle . 
Fort Wathita. . 
Fort Towson. . 



Aggregate of the 7th 

Militnrij Dcjuirtment No. 8, 
commawh-H bij Colonel and 
Breret M.tjor General P. F. 
Smith. Heudquiirtertf Cor- 
ptii Christi, Tcxaa. 

Fort Merrill 



Arkansas Capt. fc Bt. Maj. T. H. Holmes 

Cherokee Nation, weht of Ar- Capt. and Bt. Lt. Col. B. Biagg 

k ln^a.s. 
Wild HorseCreekjWCiilof Ar- Capt. S. G. Simmons 

kan.xas. | 

Fal>c Washita, west of Ar iCapt. and Bt Maj. H. J. Hunt 

kansas. j 

Choctaw Nation, west of Ar; Capt. and Bt. Maj. D. P. 

kan^as. Whiting. 

department 



FortEwdl , 

Fort Brown 

Ringgold Barracks?.. 

Fort Mclntosli 

Fort Duncan 

Fort Clark 

Fort Inge 

Fort Masun 

ForlTcrrttt 



Fort McKavett 

Fort Chadboume 

Post on Clear Fork of BrazoH 

Fort Belknap 

Fort Graliani 



Nueces River, .50 miles above Capt. T. Duncan 

Corput* Chriftii, Tex. 1 

Nueces Kiver,erost8ing of La- r<erond Lieut G. W. How- 
redo and San Antonio road. { land. 

Brownsville, Tex Maj. O. Porter 



Rio Grande, via Brownsville, Lieut. Col. W. Seawell 

Tex. 

aredo, Tex Papt. G. W. Wallace. . 

lagle PaKH, Tex Bt. Lt. Col. T. MorriH . 

Heddol Lkh Moras river, Tex. !< 'apt. J. H. King , 

Leona river, 9U miles from San Maj. S. B. Crittenden. 

Antonio, Tex. 
Llano river, 1 10 m's northwest 

from San Antonio, Tex. 
Head of Llano nver, Tex. . . . 

San Saba river, 165 m'rifrom 

San Antoiiio, Tex. 
Oak creek, 95 hiiles from Fort 

McKavett, Tex. 
Phantom Hill, Waco P. O.. 

Tex. 
Red fork of Brazos river, Tex 



Capt. an<f Bt. Col. C. A. May 
Capt. R. S. Granger 



iJnrou/e to Ft. McfntoJ«h, Tex 
JSnrou/eto Ft. Mcintosh, Tex 
£n route to El Paso, Tex .... 

En route to Fort Duncan, Tex 
In tbe field 



Aggregate of the 8ih 



Jose Maria villnge, Brazo> 
river, Tex. 

Camp near A ustin, Tex 

Camp near San Antonio, Tex 
Camp near Fort Clark 



Camp near Laredo, Tex. 



department. . 



Department Ktaff. 

"til infantry..,. 

I CO. ai arfy; 

cos. 7tli inPy. 

th inlantr>-.. .. 



I CO. Qd art'y; 

CO. 7th inf^y. 

7tli infantry.. .. 



Department staiT. 
SlMounted riflemen 

Mounted riflemen 

3 COP. 4th art'y; 2 
co«. 7ih jury. I 

1 CO. 4th art'y ; 4 
CO*. 8ih inPy. 

l8t infantry.... 

Ut infantry.... 

1st infanto' 



SjMounted nflemen 






!d dragoons.. 



Bt. Lt. Col. J. V. Bomford. . 
First Lieut. J. M. Hawes . . . 

Capt. and Rt. Maj. H. H. Sib- 
ley. 

Capt. and Bt. Maj. H. H. Mer- 
ril. 

First Lieat. R. H. Anderson. . 



Col. G. Loomi? 

Lt. Col. & Bt. Col. C. A. W^aiie 
Maj. and Bt. Lt. Col. E. B 

Alexander. 
First Lieut. R. B. Ayres 



3:1 CO. 2d drag's ; I 

CO. Utinf'y. 
18th infantry 



2il CO. 2d drag's; 1 
I CO. 84hinPy. 
1 CO. 2d diag'o; 1 

CO. 5ili inPy. 
1 CO. 2d drag's ; 1 

CO. 5lh inlV- 
2d dragotma... 



.Mh infantry., 
.'ith infantry.. 
8thinfantr>.. 



93d artillery.... 
9, M ounted riflemen 



52'. 
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D — Poslfion and distnhution of the troops 



DEPARTMENTS AND 
POSTS. 



SITUATION. 



COMMANDING OFFI- 
CERS. 



OAIIRI80N8. 



Regiments. 



MUUary Dejmrtment No. 9. 
commaiuleti by Col. and Bi, 
Brig. Gen. John Garland. 
HeadifuarterSj •dlbuqtierque, 
New Meadco. 



Fort Mas8chii»ctts . 



Cantonmenl Bun;win . 
Fort Union 



Fort Marcy. . . , 
Albuquerque . 
Las Lunas. .., 
Foit Conrad... 
Fort Fillmore. 
Fort Webster. 



Utah country-, 85 miles fh>m Maj. G. A. H. Blake 

TarM*, N. M. I 

Near Taof», New Mexico 'Second Lieut. R. Ransom. . 

.Moro river, New Mexico Capi. N . C. Macrae 



Santa Fe, New Mexico 

Albuquerque, New Mexico . . 

25 milfs below Albuquerque, 

on Rio Grande, N. M. 
Valverde,N. M 



Fort Defiance 

En rtMde to Fort Fillmore.. . . 
Aggregate of the 9th 

Aggregate of the 



Capt- and Bt. Maj. W. T. H 

Brooks. 
Capt. and Bt. Maj. J. H. Car 

leton. 
Capt. R. S. Ewell 

Capt and Bt. Lt. Col. D. T. 
Chandler. 

Brviito, 40 miles above £1 Maj. E. Backus 

Paso, N. M. I 

Cop|)er Mines, Apache eoun- Maj. E. Steen 

try, N. M. I 

Navajoe country, 190 m's west'capf . and Bt. Maj. H. L. Ken- 

of Albuquerque. I drirk. 
New Mexico First Lieut. J. N. Ward 



department. . 
division 



Department staff. 
2 1 CO. li>t drafts; 1 

I CO. 3d inPy. 
1 Ut dragoons.... 
3j 1 CO. ^1 drag's ; 
CO. ad art')-; 

I CO. 3d inPy. 
1 3d infantry ..... 

1 Ist dragoons... 



1st dragoons. . 

I CO. ad drag's; 1 
CO. 3d inPy. 

I CO. 3d drag '« 
COS. 3d inP>'. 

I CO. Ist drag's; 1 
CO. 2d drag '9; * 
CO. 3d inty. 

I CO. 2d art*y; 
COS. 3d inPy. 

3d infantry 



.Ill 



Adjutant Gbnbral's Orrica, Wa$hingto*, November fiO, 1853. 
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E — roskion and Jislribution of the troops in the Third or Facific Division^ 

Hitchcock, Headquarters^ 




DEPARTMKNTS AND 
POSTS. 



Military DeparlmH No 10.— 
(The cornmatid of Ikis de- 
partment i« laciacd in that 
of the Pacific Division.) 

Fort Yuma 



Mission of San Diego. 



Mouthof Gila, Cal... 
. 'Near San Diego, Cal., 



Rancho de Jurnpa 

Prejiidio San Fruni'isco 

Beiiicia Bari acki! 



Bcnicia Arsenal . 

FortMUIer 

Fort Reading.... 
Fort Humboldt.. 



jsaiita Anna River, Cal.... 
Near San FiancifcCO, Cal.. 
Bcnicia, Cai 



Bcnicia, Cal 

San Joaquin River, Cal . , 



; Di vision ataflr. 



t 



Captain and Brevet Major S. 3*2d infantry 

P. H«'intzc]man. 
Captain H. S. Burton... 



Captain C. S. Lovell. 
Captiiin E. D Keyes . 
Major H. Day 



Fort Jonou 

In Hie field 

En route via Cape Horn. 



. jCow Creek, Upper Sacra 

I inento, Cal. 
. , Humboldt Bay, 2*30 miles north 

j of San Francisco. 
. Yuka, Si»kiyou county, Cal.. 
. Northern California 



First Lieutenant and Brevet 

Captain C. P. Stone. | 

Captain and Brevet Major H. 

W. WVhscIIh. ' I 

Major and Brevet Colonel G. 21 co 2d infantry; 1 

VVriisht. 
Captain and Brevet Lieut., 

Colonel R. C Buchanan. ; 
First Lieut. J. B. Collins .... 
First Lieut. R. C. W. Radford 
Colonel W. Gates 



Aggregate of the 10th deparunent . 

Military Departing No. 11.— 
(The command of this de- 
partment is mcrfied in that 
of the Pacific Division.) 

Foit Orford :Port Orford, Oregon.. 

Fort Dalles 'columUa River, Orepm 

Fr»rt Vancouver I Vancouver, Wa.*h. Ter 

Puget'i bound, Wash. Ter. . . 

\ear Table Rock, 8 miles from 
Jacksonville, Oregon. 

department. 



Sieilacoo ii 
Fort Lane, 



Aggregate of the 11th 



A(!gregate of the diviaon . 



2 1 CO. 1st artillery ;^ 
, 1 CO. M artillery.! 

1 2(1 infantry ' 

I'AI artillery I 

, . Headquarters 2d in 
I fantr>-deiachm't.; 

, . j Detachment of ord-'. 
I nance. I 

2 2d inf.tntry { 



CO. 4th infantry. I 
2 4th infaiito' ! 



I l,4ih infantry., 

2 1st draerions., 

! 6 3d artillery... 



.22 . 



I 

Second Lieut. R. Williams... '...Dctnohm*t Ist drm 
I goons. 

Major G. J. Rains 2 4th infantry 

Lt. Col. B. L. K. Bonneville. 2 4th infantry 

(\iptain and Brevet Major C. 2 4ih infantry 

H. Lainard. ' • 

(^aptainand Brevet Major G. 41 ro. 1st dms^s; 3 

W. Patten. j I cos. ad infantry, i 

To' I 



.32. 



AoJDTAiCT Gbneeal's OmcE, Washington, November 20, 1853. 
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miller the command of Colonel and Brevet Brigadier General Ethan A. 
Sfin Francisco, Calijornia, 
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r. 

Adjutant General's Office, 

Washington^ November 20, 1853. 

Statement showing the whole number of recruits enlisted in the army Jr(m 
the 1st of October, 1852, to the SOth of September, 1853. 

I. GENERAL RECRUITING SERVICE. 

Lieut. CoL J. J. Abercrombie, 2d Infantry , General Superintendent, 

Eastport, Me 3 

Boston, Mass 114 

New York, N.Y 313 

Albany, " 47 

Syracuse, " .. 39 

Rochester, " 103 

Buffalo, " 173 

Philadelphia, Pa 64 

Pittsburg, " 79 

Pottsville, " 27 

Harrisburg, " 32 

Lancaster, " 1 

Baltimore, Md 66 

Cumberland, Md 18 

Newport, Ky 107 

Louisville, Ky 18 

Chicago, 111 90 

St. Louis, Mo 159 

Number of recruits enlisted for the general service 1,453 

11. MOUNTED SERVICE. 

IVew York, N.Y 269 

Carlisle, Pa 11 

Philadelphia, Pa 123 

Baltimore, Md 116 

Number of recruits enlisted for the mounted service 519 

III. REGIMENTAL SERVICE. 

1st regiment of dragoons 28 

2d regiment of dragoons 2S 

Regiment of mounted riflemen 9 

Total mounted troops 65 

1st regiment of artillery 89 

2d regiment of artillery 119 
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3d regiment of artillery 61 

4th regiment of artilleiy ^ 236 

Total artillery 505 

1st regiment of infantry 11 

2d regiment of infantry 14 

3d regiment of infantry 12 

4th regiment of infantry 3 

5th regiment of infantry 20 

6th regiment of infantry 176 

7th regiment of infantry '. 21 

8th regiment of infantry 8 

Total infantry 266 

Corps of sappers and miners 28 

Detachment at West Point 28 

Total number enlisted from the 1st October, 1852, to the 

30th of September, 1853 j 2,863 



IV. — BECAPITULATIOX. 

For the general service 1,453 

For the mounted service 519 

C dragoons and mounted riflemen 65 

By regiments, < artillery 505 

(infantry 265 

Sappers and miners, and detachment 56 

2,863 

V. — Amount recruiting funds in the hands of oflScers of 
the army September 30, 1852 $10,966 64 

Amount of recruiting funds advanced to recruiting ofiicers 
from October 1, 1852, to September 30, 1853 34,848 00 

45,814 64 
Amount of funds accounted for from October 1, 1852, to 
September 30, 1853 32,582 59 

Balance in the hands of recruiting oflScers September 30, 
1853 13,232 05 

Respectfully submitted. 

S. COOPER, 
Adjutant General. 
Hon. Jefferson Davis, 

Secretary of War^ Washington^ D. C. 
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G. 

Numbfr of recruits enlisted in the army. 



Station. 



Ig 


Ig 










^s 


•fi CO 




O . 




OS. 


Br% 


Scg 


|S 





GKNKRAL SERVICE. 



Eastport, Me 

Boston, Mass 

Providence, R. I.. 
New York, N. Y . 
Albany, N.Y.... 
Syracuse, N. Y . . . 
Kochester, N. Y . , 
Buffalo, N. Y.... 
Philadelphia, Pa. 

Pittsburg, Pa 

Pottsville, Pa 

Harrisburg, Pa . - 
Lancaster, Pa . . . 
Baltimore, Md ... 
Cumberland, Md . 
Newport, Ky.... 

Louisville, Ky 

Chicago, 111 

St. Louis, Mo 

New Orleans, La.. 



MOUNTED SERYIOK. 



New York, N. Y . 

Carlisle, Pa 

Pittsburg, Pa 

Philadelphia, Pa . 
Harrisburg, Pa . . 
Columbia, Pa — 
Baltimore, Md ... 



3 
114 



REGIMENTAL SERTIOE. 

Ist regiment of dragoons 

2d regiment of dragoons 

Regiment of mounted riflemen 

Ist regiment of artillery 

2d regiment of artillery 

3d regiment of artillery 

4th regiment of artillery 



313 
47 
39 

103 

173 
64 
79 
27 
32 
1 
66 
18 

107 
18 
90 

159 



1,453 



269 
11 



123 



116 



519 



28 

28 

9 



65 



119 

61 

236 



505 



245 

25 

461 

168 

101 

210 

91 

240 

101 

86 



89 



185 

54 

112 

124 

70 



2,362 



331 
24 
65 
24 
13 
26 

159 



642 



41 
21 
53 



115 



102 

32 

211 

257 
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REOIMEKTAL SERYIOK — COntUlUed. 

Ist regiment of infantry 

2d regiment of infantry 

3d regiment of infantry 

4ih regiment of infantry 

5th regiment of infantry 

6ih regiment of infantry 

7th regiment of infantry 

eih regiment of infantry 

Sappers and miners 

Detachment at West Point 
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General service 


1,453 


2,362 


909 


Mounted service 


519 

891 


642 
1,170 


123 


Begimental service 


279 








2,863 


4,174 


1,311 



REMARKS. 

The general recruiting service for the year has been conducted as heretofore, no material 
chsDge having been made in the rendezvous. The depot for the collection and instruction of 
recruits for the general service was removed from Fort Wood, on Bedlow's Island, to 
Fort Columbus, on Grovemor's Island, in the harbor of New York, on the 26th of November, 
l?o2, the former place being considered too limited in extent to carry out a proper system of 
instruction, and being wanting in the necessary acconunodations for the recruits. The depot 
for the collection and instruction of the recruits for the mounted service was removed in 
October, 1853, from Carlisle Barracks, Pa., to Jefferson Barracks, Mo., and it is intended to 
establish additional rendezvous for the mounted service at several points in the West. The 
rfcroiting service for the cavalry, as well as for other regiments, is now under the direction of 
the superintendent of the general recruiting service in New York. Colonel Plympton, of the 
lit infantry, was relieved as superintendent by Lieutenant Colonel Abercrombie, of the 2d 
i&fimtry, on the 1st of July, 1853. With an increased number of recruiting officers, the service 
has materially fallen off, and the returns show, as above, that one thousand three hundred and 
eleven men less were enlisted in the year ending September 30, 1853, than in the year preceding. 

S. COOPER, AdjutatU General, 

AnniTAirT Qshsiul's Offios, ffaskkigton, November, 20, 1853. 
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BEPOBT OF THE QUABTEBMASTEB GENERAL. 



Quartermaster General's Office, 

Washington City, November 22, 1853. 

Sir : In compliance with the provisions of the regulations, I have 
the honor to report the operations of the Quartermaster's department 
for the fiscal year commencing the 1st day of July, 1852, and ending 
the 30th of June, 1853. 

At the date of my last annual report the apparent bal- 
ance in the hands of officers and agents unaccounted 

for, amounted to $442,655 66 

To which are to be added : 
1st Remittances and payment of drafts in the fiscsd 

year 3,784,972 68 

2d. Proceeds of the sales of public property 68,714 26 

Making the whole apparent amount to be accounted for 4,296,162 59 
From which are to be deducted : 

1st. Expenditures on account of pre- 
vious years, not included in my last 
report, and for deficiencies in those 
years, paid in the present year $651,507 72 

2d. Expenditures in the fiscal year end- 
ing June 30, 1853 2,819,681 06 

3d. Deposites to the credit of the Treas- 
urer 26,000 00 

3,497,088 77 

Leaving to be accounted for 799,073 82 

But from this sum should be deducted the sums due 
by the following individuals, late of the rifle regi- 
ment, viz : 

Lieut. George W. Hawkins $70,060 00 

Lieut. W. C. Irvine 46,418 64 

Lieut F. S. K. Russell. 33,898 87 

160,316 41 

Leaving a balance of, 648,757 41 

The gentlemen named have been several times reported ; and 
although they could not be prevailed on to render their accounts, it is 
believeid that most of the money for which they are accountable has 
been applied to the public service. These officers served in Oregon; 
they were not of the Quartermaster's department, but were appointed 
by their respective commanding officers to perform duty, temporarily, 
Partii— 9 
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in the department. All of them are out of service ; and as they are 
now beyond the control of the department, and can only be reached 
by the law officers of the government, I do not perceive the advantage 
of continuing to report the balances for which they are accountable, 
and shall, in future reports, omit them. 

Captain Folsom, against whom there is an apparent balance of 
S113,637 16, came to this city a few months ago to arrange his 
accounts, as far as possible, for settlement, but, in consequence of the 
stLite of his health, was obliged to leave: he has a clerk, however, 
employed upon his accounts ; and it is understood that he will soon be 
here himself. The difficulty in his accounts was occasioned by the 
loss of vouchers in the fire at San Francisco in May, 1851. 

Lieutenant Lendrum, of the third artillery, who for some time acted 
in the department at the artillery post near San Francisco, California, 
is deficient $6,272 06, owing, as he reports, to the loss of his funds and 
vouchers in the fire at San Francisco in May, 1851. This officer, as 
wx41 as Captain Folsom, it is understood, will petition Congress for 
relief. 

Accounts are due from twenty-one officers, whose joint accountability 
amounts to 8123,649. One of them, Lieut. Bold, is dead; another, 
Lieut. Scott, is out of service. Fourteen are in New Mexico, Califor- 
nia, and Oregon; two are in the Choctaw Nation, and the remainder 
in Texas. Seventy thousand dollars of the amount was placed in the 
hands of an officer to be taken to New Mexico for the service of the 
department in that Territoiv ; the whole of which sum, it is ascer- 
tained, was unexpended at tne close of the year, and is applicable to 
t lie payment of claims outstanding at that time, and to the service of 
tlie present year. 

One hundred and forty-eight officers whose accounts have been re- 
ceived had in their hands, at the close of the year, balances amounting 
to $420,677 07, which, it is believed, will be equal to all the outstand- 
ing claims against the department that accrued within the year. 

The supplies due from the department, including fuel for officers 
and men, forage for the horses of the several mounted corps, and for 
tljc horses, mules, and oxen of the trains, straw for soldiers' bedding, 
stationery used in the transaction of public business, materials for the 
repair of buildings, horse-shoes, horse-shoe nails, and medicines for 
horses, mules, and oxen, tools and building materials for the repair of 
the public buildings, saddles and other horse equipments for the mounted 
corps, clothing, tents, and other equipage for the army, have been re- 
gularly and promptly supplied to those entitled by the laws and regu- 
lations to receive them. 

Transportation has been furnished for all supplies required for the 
army, also for the movement of the headquarters or field and staff of 
twelve regiments, for one hundred and forty-four company movements, 
and two thousand one hundred recruits — a portion of the supplies, as 
well as of the companies and recruits, from one extreme of the Union 
to the other. 

As far as the means at my disposal have permitted, repairs and im- 
provements have been made at the several posts throughout our Terri- 
tories; but in consequence of the sum of $195,000 — estimated for 
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improvements in Texas, New Mexico, California, and Oregon — ^not 
having been granted at the last session of Congress, many improTe- 
ments, indispensable to the health and comfort of the troops, are neces- 
sarily postponed. I am not aware of any objection on the part of the 
House of Representatives to the appropriation asked. It is understood 
to have been left out in consequence of a diflerence of opinion between 
the Committee of Ways and Means and that on Military Afiairs, as to 
which of them should take charge of it and report it for the action of 
the House. 

The work authorized by Congress at its last session to be established 
at the mouth of the Republican Fork of the Kanzas river was com- 
menced, under the superintendence of Major Ogden. Much Jabor has 
been done, and materials procured for future operations. A steam saw- 
mill is in operation, with shingle machine, lath saws, and mortising 
machine attached. The original plan contemplated barracks of stone 
for eight companies. Only three companies were detailed at first for 
the garrison, and they arrived so late in the season that, with the diffi- 
culties to be overcome, more than quarters sufficient for the officers 
and men of two companies, according to the plan, could not be com- 
pleted ; they will, however, during the winter, shelter the four com- 
panies of which the garrison is now composed. 

Major Ogden reports that the estimate for the work, based upon 
prices of labor and material at the time it was made, has proved en- 
tirely too small. Prices have increased thirty per cent., and in place 
of two hundred soldiers which it was estimated might be employed as 
mechanics and laborers, only from sixty to seventy could be spared from 
other duties. The increase in the prices of labor and materials, with 
the addition to the hired force rendered necessary by the small military 
force furnished, will increase the expense of the work about seventeen 
thousand dollars ; and the barn, stables, granaries, and other buildings 
necessary for a large mounted force, are estimated to cost about twelve 
thousand dollars more — making together twenty-nine thousand dollars 
required to complete the work. 

The work authorized at the head of navigation, on the Minnesota 
river, has been commenced; but the material of which it was proposed 
to build it proving not to be so good as was supposed, and it being de- 
cided not to ask for a further appropriation for it, the question as to the 
change in the material from stone to wood has, by your instructions, 
been referred to the commanding officer. The population in Minne- 
sota Territory is extending so rapidly westward that this post, though 
now distant from the settlements, wiU probably soon be surrounded by 
them; a change, therefore, to a cheaper matenal for the work, will not 
in that view of the case be objectionable. 

The balances of the several appropriations under the direction of the 
Quartermaster's department, now remaining in the treasury, would, all 
together, be sufficient for all the probable demands of the service with- 
in the fiscal year, were they certainly available; but it is apprehended 
that large sums will be taken from the current appropriation in the 
settlement of officers' accounts at the treasury, and be brought to the 
credit of war appropriations, and be rendered unavailable. This can- 
not b® certainly known until the war accounts be all settled. It is un- 
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dcrstood that those accounts will be closed early in the winter, when, 
should the appreliension above expressed be well founded, the author- 
ity of Congress will be necessary to apply to the current service the 
amounts thus taken away from the appropriation. 

The estimate for the next fiscal year is based upon the best data at- 
tainable. Some of its items are less than similar items for the present 
year, some are equal, and one, barracks and quarters, is greater than 
the sum appropriated for this year. The increase of this item grows 
out of the necessity of occupying new positions in advance, on the 
Mexican and Indian frontiers, and of securing to the troops at all the 
posts occupied better accommodations than have been provided for 
them heretofore. The government has furnished a standard of suitable 
accommodations in the dwellings constructed at the navy-yards, the 
marine barracks, and the ordnance stations and armories. Navy and 
marine officers not only have excellent quarters and abundance of thena 
at their stations, but have the more necessary articles of fiirniture pro- 
vided at the public expense. The ordnance officers, both at the ord- 
nance stations and the armories, have quarters not only of a very superior 
quality, but generally double the quantity provided for officers of cor- 
responding grades in other corps. 

The officers of the army cannot perceive the justice of allowing fur- 
niture to navy and marine officers and denying it to them ; nor can those 
of the line, and the active staff, see any good reason why so great a 
difference should be made between them and the ordnance. They do 
not expect to be sumptuously quartered; but they have a right to expect 
that comfortable builaings be provided lor them and their commanas at 
the posts they are compelled to occupy. The whole estimate, if the 
amount be appropriated, will be barely sufficient to provide ordi- 
nary accommodations for the officers and men at the posts now occu- 
pied, and those which it may be necessary to occupy. 

Two items, forage and transportation, I have reduced — ^whether wise- 
ly or not, time must determine. Our army, averaging not more than 
twelve thousand men, is performing services equal to those of any fifty 
thousand men in any other army in the world. Long, rapid, and ex- 
pensive movements are being constantly made, to supply the want of 
numbers, and often through portions of*^country entirely destitute of for- 
age and subsistence, both of which, as well as all other supplies, have 
to be transported at a heavy cost. Neither of the items now referred 
to, it is obvious, can be much reduced until cultivation shall have great- 
ly extended, and more certain, cheap, and rapid modes of communica- 
tion be provided. 

The estimate for clothing and equipage is greater than the appropri- 
ation for the present year. This estimate has, every year since the 
close of the Mexican war, been made out not for the whole allowance 
of clothing and equipage due to the army for the ensuing year, but 
merely to supply a deficiency after applying to the service all the war 
stock on hand which cotdd be made available. This item will con- 
tinue to increase, as less of the war stock shall annually be available, 
until the whole of that stock be absorbed ; when, if present prices of 
labor and materials remain unchanged, the probable annual estimate 
will be about eight hundred thousand dollars. 
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Our territories are now so extended, that several germanent depots 
for the concentration of supplies f&t the troops have become neces- 
sary. Three such depots are required in Texas, two in California, 
one in Oregon, one at least in New Mexico, and one at Fort Leaven- 
worth. To take charge of these depots, and to perform the duties con- 
nected with them, a storekeeper is necessary at each. I respectfully 
recommend that application be made to Congress to authorize the 
President to appoint as many military storekeepers as the service may 
require, not exceeding eight, with suitable compensation. 

In addition to the storekeepers, it would add greatly to the security 
of the public buildings and other property at the several posts, and in 
that way promote economy, if the condition of the ordnance sergeants 
were improved, and the sphere of their duties enlarged. I recom- 
mend that they be recognised as barrack-masters at their respective 
posts, and be charged with such duties in regard to the clothing and 
other property of the Quartermaster's department as the Quartermaster 
General, with the approval of the Secretary of War, may direct ; and 
that, for this additional service they be allowed an extra compensation 
of from five to ten dollars per month, according to the duties and re- 
sponsibilities imposed upon them, to be determined by the Secretary 
of War. 

In the discharge of the laborious and responsible duties of the Quar- 
termaster's department, I am compelled to employ, constantly, more 
than a hundred officers who are not of the department : from forty to 
fifty of them are assistant commissaries, who, m that capacity, receive 
additional compensation ; but the remainder receive nothing for their 
extra services. Many of them perform laborious, responsible, and 
highly important duties, in the discharge of which they are subjected 
to losses and expenses which they can ill afford. Justice would seem 
to require that tney be allowed an additional compensation sufficient, 
at least, to cover necessary extra expenses and small losses. I recom- 
mend, as an act of justice to this deserving class of officers, that, for a 
number not exceeding fifty at any one time, the same additional com- 
pensation be allowed which is now paid to assistant commissaries; 
and that the ration now withheld from all regimental and other sub- 
ordinate staff officers be allowed to them. 

Fifteen hundred and sixty soldiers were employed, during the year, 
on extra duty at the several posts, as laborers and mechanics, and 
were each paid a per diem of fifteen cents and commutation for the 
whiskey ration autnorized by law. Now, while I doubt the policy of 
employing soldiers on any other labors, or in constructing any other 
works, than those which may be connected with their own operations, 
yet the occasions are of daily occurrence when the necessities of the 
service compel commanding and stafi* officers so to employ them. The 
rate of extra compensation allowed them was established more than 
thirty years ago, when laborers could be obtained at half the wages 
which they now command. To make the service efficient, the men 
who are employed must feel satisfied that they are receiving justice at 
the hands of their country : this is far from being the case when they 
are employed as mechanics and laborers at the pittance now allowed. 
Sound poUcy requires that this allowance be increased. To laborers 
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and teamsters I would recommend ^per diem of twenty-five cents, and 
to mechanics forty cents, when empoyed anywhere east of the Rocky 
mountains ; and thirty-five for the former and fifty for the latter, when 
employed west of those mountains. But even with these increased 
rates, soldiers should never, if possible, be employed as teamsters, ex- 
cept with the companies or corps to which they belong. When public 
trains are required to transport supplies from the depots to the outposts, 
or from one outpost to another, teamsters should be hired at rates to 
secure reliable men. 

In arranging the clerkships in this oflSce, Congress, at its last session, 
authorized three of the first or junior class, with salaries of nine hun- 
dred dollars. That sum might be sufiicient for young men, employed 
as copying clerks ; but mere copyists would be of little service here : 
all employed in this office must be qualified for higher duties. There 
is no desk in the ofl5ce where, if the clerk employed perform his duty, 
the second class of compensation is not fiilly and nonestly earned. 
The gentlemen receiving the lowest class of compensation perform 
their several duties faithfully, and earn much more than they receive. 
As an act of justice to them, I respectfully ask for their cases your 
favorable consideration, and, through you, that of the President and 
Congress. 

By the legislation of Congress, the Quartermaster's department is 
charged with a heavy money and property accountability, the accounts 
and vouchers for which must be separated, and sent for settlement to 
the Second and Third Auditors of the Treasury. Officers on the firon- 
tiers and in the field cannot keep appropriation accounts; and it often 
happens that not only vouchers in the same account, but items in the 
same voucher, have to go to the two Auditors; and every officer of the 
department, as well as every officer commanding a company or 
detachment of mounted troops, is obliged to make to the Quartermaster 
GencraVs office two property accounts every quarter— one for the 
Second, and the other for the Third Auditor. 

Such is the state of things now, that if canvass be taken fi:-om the 
same bale to make or repair a wagon cover, and to make or repair a 
tent, or tent-fly, the quantity used for each must appear upon a separate 
return, because the quantity used in the latter case must be accounted 
for to the Second Auditor, and in the former to the Third ; and if plank 
and nails be taken to make a floor and bunks for the accommodation of 
the sick in a hospital tent, or for the troops in an encampment, these 
materials must be accounted for on one return to the Third Auditor; 
while the tents, tent-poles, and flies must be accounted for on a separate 
return to the Second Auditor. I have no preference as to the Auditors, 
but 1 do hope that one or the other of them may be authorized by law 
to receive and settle all the accounts of the officers of the Quarter- 
master's department, without reference to the other. 

We have now on the regular military establishment three mounted 
regiments and several companies of horse artillery, requiring constantly, 
either in service or in preparation for service, three thousand horses; 
and we have constantly employed in the trains, and at the several 
garrisons, about five thousand horses and mules, and there is not a 
single veterinary surgeon authorized by law. There should be organ- 
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ized, and placed under the direction of the Surgeon General of the army, 
a yelerinary corps, to consist of a competent number of surgeons and 
assistant surgeons, who should be assigned to duty at depots, and with 
mounted regiments, squadrons, detachments, cavalry, and artillery 
schools of instruction, and trains. More is lost every year by the 
sacrifice of horses and mules, for want of proper veterinary aid, than 
would support the expense of such a corps for two or three years. I 
recommend that such a corps be employed, and that a veterinary 
school be established, where officers of dragoons, mounted riflemen, 
and light artillery, as well as the candidates for the veterinary corps, 
may receive competent instruction in all that relates to the care, 
management, and diseases of horses and mules in the public service. 

The operations of the army, in connexion with all our new territo- 
ries, are greatly embarrassed, and vast expenses incurred, by the want 
of good roads through those territories, and suitable improvements in 
the navigation of their harbors and rivers. Every military man knows 
that the expansion of our population over those territories, without the 
means of rapid communication, so far from increasing our military 
power, has diminished it at least one third. The mihtary power of 
nations depends not so much upon their force and resources, as the 
capacity to concentrate promptly that force and those resources at the 
pomts where they are requirea to be used. To make our military 
power effective even for defence, the improvement of the harbors and 
rivers of Texas, California, Washington, and Oregon, and the construc- 
tion of railroads to connect those States and Territories, as well as New 
Mexico, with each other and with the Slates east of the Mississippi, 
are indispensably necessary. Let these works be completed, and our 
military power, whether for offence or defence, will be quadrupled. 

Our extensive territories, bounded west by the Pacific, are separated 
from the strength and power of the nation by vast deserts and lofty 
mountains, over which it requires months to communicate. With those 
territories our only channels of rapid communication are through lor- 
eign States. Suppose our country at war with one of the great mari- 
time powers of Europe ; our Pacific coast would be immediately 
blockaded, and the communications through the States above referred 
to cut off; our people on that side of the continent would be deprived 
of their commerce, and, from the undeveloped state of their agriculture, 
would be left without the means of self-support ; and beiag beyond the 
reach of eflfective and timely support from the mass of the nation, 
through our own territories, 'would be starved out and compelled to 
capitulate in less than six months. 

To prevent such a result the works proposed are neeeseaiy ; but 
they are upon so great a scale that timid men may be startled and 
alarmed at their magnitude, and believe their accomplishment impossi- 
ble ; but that which ordinary men think impossible, men of genius find 
only difficult. We possess abundant resourccA in science, mechanical 
skill, and pecuniary means, to complete all the works required for the 
full development of our military power, and the nation has only to will 
those works to accomplish them. To carry them out successfully, all 
that is necessary on the part of our public men is that honest determi- 
naaon of purpose aud intrepidity of intellect which should ever dis^n*- 
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ffuish the leaders Of a great and free people, and which are sufficient » 
insure the faithful and energetic appliance of the national means to 
national objects. 

With high consideration and respect, I have the honor to be your 
obedient servant, 

TH. S. JESUP, 

Quartermaster General. 
Hon. Jefferson Davis, 

Secretary of War^ Washington^ D. C 
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BEPOHT OF THE PAYMASTEE GENERAL. 



Paymaster General's Office, 

JNovember 21, 1863. 

Sir : I have the honor to submit herewith a report of the transac- 
tions of the Pay department for the fiscal year ending 30th June, 1853. 

It will be seen by the tabular statement herewith that there 
remained in the hands of paymasters on the 30th of June, 1862, appli- 
cable to payments due in the first quarter of the last fiscal year, the 
sum of $362,194 47, in addition to which they have received from 
the treasury and other sources, exclusive of amounts transferred from 
one to another, the sum of $2,796,096 21, making a total to be accounted 
for of $3,157,289 68. 

Expended m follows : 

Payinents to regular troops $2,4)04,246 10 

Payments to volunteers 149,349 89 

Three months' extra pay to regulars 12,190 68 

Three months' extra pay to volunteers 6,863 42 

In paying the Military Academy 94,706 83 

Total expended 2,666,366 82 

Leaving a balance of. 490,932 86 

This balance is unusually large, arising from the necessity of send- 
ing to New Mexico $100,000 in gold, for the accommodation of oflicers 
and discharged soldiers, which did not reach its destination and could 
not be disbursed before the close of the fiscal year ; the balances, how- 
ever, have, as fiur as heard from, been expended and accounted for since 
the commencement of the present year. 

As &r as returns have been received, the troops have all been paid 
to the 31st of August, and many to the 31st of October. No complaint 
has been heard from any quarter ; and it gives me pleasure to state that 
the officers of this department have discharged their duties to my 
entire satisfaction. 

I would respectfiilly bring to your notice the very serious embarrass- 
ment under which all dis^rsing officers labor for the want of some 
provision of law for the safe-keeping of the public fiinds. The order 
of the Secretary of the Treasury of 28th of June last has relieved all 
in thevicinity of Washington, New York, Boston, Charleston, New Or- 
leans, and St. Louis; but at all other poists they are subjected to great 
risk, from the fact that they are frequently compelled, in the discharge 
of their duties, to absent themselves for several weeks from their sta- 
tions, and must leave their funds in charge of their clerks or some 
other agent. I would suggest that it be made the duty by law of all 
depositaries <rf the public money, such as colledlors, receivers and 
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others, lo receive the moneys of disbursing officers on deposite, and 
pay them'out on their checks; or, iu the absence of isuch depositaries, 
the best means of security the nature of the case will admit. 
Respectfully, your obedient servant, 

BEiNJ. F. LARNED, 

Acti?ig Paymaster General. 
Hon. Jefferson Davis, 

Secretary of War* 
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REPORT OF THE COMMISSARY GENERAL. 



Office of Commissary General of Subsistence,^ 
» Wfishington, October 19, 18d3. 

Sir: I have the honor to submit the following report of the opera- 
tions of this department during the past year, and to transmit herewith 
an estimate for the subsistence of the army for the fiscal year ending 
June 30, 1855. 

The posts on the northern frontier, Atlantic sea-board, and western 
frontiers of the old States, have been furnished with subsistence by 
contract, whilst the troops in southern Arkansas, Texas, New Mexico, 
California and Oregon, have been supplied by purchase in the open 
markets of the old States, or countries adjacent to the posts. All, it is 
believed, have been amply supplied with good and wholesome provi- 
sions. 

Issues have been made to Indians at many of our posts, and with 
a beneficial influence on our relations with them. Subsistence has 
been furnished at the frontier posts to the employes of the Mexican 
boundary commission, exploring parties on the Pacific railroad, and 
sufiering emigrants. 

The experiments on the " solar evaporated salt of Syracuse," test- 
ing its value in curing and preserving pork, are still in progress; so far 
as they have proceeded, the results show this salt to cure the pork as 
well as that from Turk's Island; but that it discolors the surface of the 
pork to such a degree as to render it less marketable. 

The increased price of provisions throughout the country renders it 
necessary for me to increase my estimates for the next fiscal year above 
that of the last; and I have, accordingly, estimated the cost of the 
ration at twenty-five cents. 

The accounts of the officers of this department have, in general, 
• been correctly rendered ; the few exceptions being due to the vicissi- 
tudes of service having separated the officer from his papers. 
With great respect, your obedient servant, 

GEORGE GIBSON, 
Commissary General of Subsistence, 

Hon. Jefferson Davis, 

Secretary of War. 
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KEPORT OF THE SUEGEON GENERAL. 



SuHGEON General's Office, 

November 1, 1853. 
Sir : I have the honor to submit to you a report upon the fiscal 
transactions and other matters relating to the medical department of 
the army, for the year ending on the 80th of June, 1853. 

The amount of the appropriation for the medical and hospital de- 
partment, remaining on the dOth June, 1852, was: 

Id the hands of disbaniDg agents $5,606 07 

In the treasury of the United States 122,034 71 

AmonnC appropriated per act approved August 31, 1852 51 , 670 00 

Amount of auction sales in New York « 1,279 76 

Amount of auction sales in New Orleans « 454 12 

$181,044 66 

Of this sum there has been expended on account of 
pay and other claims of piirate physicians con- 
tracted in— 

1847 $121 63 

1848 11,819 00 

1849 119 34 

1H50 3,155 93 

la^l 908 34 

lSi2 4,304 90 

1853 9,068 93 

29,498 07 

On account of medical supplies contracted in — 

1847 90 09 

1848 154 99 

1849 547 58 

1850 607 67 

1851 154 69 

1852 2,424 20 

1853 24,117 69 

28,096 91 

Amount turned over to surplus fund per act August 31, 1852 88, 078 16 

Leaving in th« hands of diBbnrsing agents 1,528 60 

Andin the treasury of the United States 33,842 70 

$181,044 66 



From the foregoing statement of the fiscal transactions of the medi- 
cal bureau of the army, it appears that twenty thousand four hundred 
and twenty-nine dollars and fourteen cents (820,429 14) were paid on 
account of the claims of private physicians, for services rendered, and 
three thousand nine hundred and seventy-nine dollars and twenty-two 
cents ($3,979 22) for medical and hospital supplies, purchased antece- 
dently to the fiscal year commencing on the 1st day of July, 1862 ; 
leaving as the expenditure of the department, on account of compensa- 
tion to private pnysicians, during the last fiscal year, the sum of nine 
thousand and sixty-eight dollars and ninety-three cents ($9,068 93,) 
and for medical and hospital supplies twenty-four thousand one hun- 
dred and seventeen dollars and sixty-nine cents ($24,117 69.) 

The necessary medical supplies fcr the army have been regularly 
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provided by the medical purveyors in New York and in New Orleans, 
under instructions from this office, and have been duly forwarded, 
either directly to the several military posts on the frontiers, or to the 
depots in the Pacific division, in New Mexico and Texas, to be thence 
distributed to the different posts as required by the necessities of the 
service. 

Ample provision has also been made, as usual, at the several military- 
posts on the line of travel, for supplying with medicines, &c., the erm- 
grants who take sick while en route to California and Oregon; and I 
have the gratification of saying that the medical officers of the army, 
and the attendants in those military hospitals, have, by giving their pro- 
fessional and personal attendance to those who required medical and 
surgical aid, luUy carried out the benevolent intentions of the govern- 
ment towards the adventurous pioneers who happened to become sick, 
or received injuries, while traversing the wilderness. 

Having in my last annual report adverted to the fact that a very 
considerable additional expense had been annually incurred for several 
years past in the renewal of supplies damaged, destroyed, or lost in 
transportation to the more distant stations occupied by troops, I am 
happy to be able to state now, that the losses thus occasioned during 
the last year have been much less than heretofore. No inconsiderable 
damage and loss are stiU, however, sustained from the want of proper 
storehouses, to secure the hospital property from the inclemency of the 
weather, &c., &c. 

The frauds so extensively committed in the adulteration of drugs and 
medicines, and in the importation and sale of spurious articles, long 
since attracted the attention of this bureau ; and, in order to secure to 
the army pure and reliable medicines, they have been for many years 
past purchased in open market by experienced medical officers, spe- 
cially selected for that purpose, and whose duty it is to examine, and, 
when necessary, to submit to chemical analysis, the articles they are 
required to fiirnish. 

Since the stringent law, enacted by Congress, to prevent the " im- 
portation of adulterated and spurious drugs and medicines," it is found 
that adulterations of those articles are made more extensively than 
before in this country ; so that it is difficult to procure medicines which 
are not either admixed with some foreign suostance, or from which 
some portion of the active principle has not been subtracted by chem- 
ical process. The efibrt to suppress the foreign trade has had the 
effect, it would seem, to give more than ordinary activity to the home 
manufacture of spurious articles of medical supply ; and it remains 
for Congress to devise some other means for suppressing the practice 
of dispensing to the public, drugs and medicines which, if not posi- 
tively hurtful, are known to be without efficiency, and therefore are 
injurious, by superseding the administration, at the proper time, of 
other and more active remedial agents. 

Although, under the system adopted by this bureau, adulterated 
medicines have seldom found their way into the army, stiU, as it is an 
object of the greatest importance that these supplies should be abso- 
lutely pure, it is now contemplated to attain that end by having, as far 
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as practicable, the medicines furnished to the armj^ purchased from the 
naval laboratory at Brooklyn. 

This establishment was organized a year or two since, under the 
auspices of the Bureau of Medicine and Surgery of the navy, and placed 
under the direction of a mediciJ officer of that branch of the public 
service; and the plan now proposed to be adopted will serve to enlarge 
the operations of that institution, while it will also secure to the army 
pure and unadulterated articles of medical supply. 

The annual report of the sick and wounded of the army, as exhib- 
ited in the tabular statement herewith transmitted, and which is c om- 
piled from the monthly and quarterly reports required from the medical 
officers, shows the following results : 

The number of officers and men remaining sick on the 30lh of June 
of last year was 645, and the number of cases of di!?ease which 
occurred during the twelve months succeeding thereto was 29,575; 
making in all 30,220 cases of indisposition that have been under treat- 
ment by the medical officers of the army during the year ending on the 
30th of June, 1853. 

Of the whole number of sick reported, 28,974 were restored to duty, 
38 were furloughed, 227 were discharged from the service, 43 deserted, 
and 280 died, (mcluding 94 from epidemic cholera ;) leaving, on the 
30th June last, 658 still on the sick report. 

The mean strength of the army for the year ending June 30, 1853, 
was, according to the returns made to this office, 9,994 ; and as the 
number of cases of indisposition reported during the same period was 
29,575, it follows that the proportion of cases of disease to the number 
of officers and enlisted men in the army was 2.95, or that, on an aver- 
age, each individual was sick very nearly three times during that j^ear. 

It will also be perceived from the foregoing data, that the ratio of 
deaths to the number of officers and enlisted men was as 1 to 35.69, 
or 2.80 per cent. ; and that the proportion of deaths to the number of 
cases of disease treated was as 1 to 107.92, or 0.92 per cent. 

The meteorological observations have been continued as heretofore 
at the various mintary posts occupied by troops. Ten years' observa- 
tions, from 1843 to 1852 inclusive, have been arranged, and tabular 
statements of mean temperatures, clearness of sky, &c., &c., are now 
being drawn up for publication. When finished, this work will com- 
plete a series of thermometrical and other observations on the weather, 
continued through a period of thirty-one years. The value of these 
observations increases with each succeeding year; and they are no 
doubt calculated in time, taken with similar results obtained at sea and 
in other localities, to throw great light upon the laws of climate, varie- 
ties of temperature, annual fall of rain, &c., &c. 

The number of approved candidates awaiting appointment to the 
medical staff of the army having been of late reduced to two, it was 
deemed advisable to make provision for the future exigencies of the 
service ; and, accordingly, a board of medical officers has been ordered, 
to convene on the first of December next in the city of New York, for 
the examination of applicants for appointment, as well as of assistant 
surgeons for promotion, in the medical department of the army. 

I had it in contemplation at one time — that is, when the military 
Part ii— 10 
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Ibrce was dispersed in small bodies all over the land — ^to ask for an 
increase of the number of the officers of the medical staff of the army 
to the extent, at least, of the number of posts occupied by troops. 
Since the system of concentrating the troops into larger bodies, and the 
abandonment of certain posts not requiring a garrison, has been adopted, 
however, I have concluded to leave to others, who know better than I 
do what futurity may bring forth, to decide upon llic policy of augment- 
ing at this time the strength of the meJical department of the army. 

The subject having been repeatedly brought to my notice, I cannot 
let the present opportunity pass by without submitting a few remarks 
upon the ** rights and disabilities" of the assistant surgeons of the 
army. 

By the 24th section of " An act to increase the present miUlary 
establishment of the United States, and for other purposes," approved 
July 5, 1838, it was enacted, " That, hereafter, the officers of the pay 
and medical departments of the army shall receive the pay and emol- 
uments of officers of cavalry of the same grades, respectively, accord- 
ing to which they are now paid by existing laws." 

Under this law, assistant surgeons of over five \'ears' service draw 
forage, or money in lieu thereof, for three horses, the same as captains 
of dragoons; and assistant surgeons of less than five years' service for- 
age for two horses, as allowed to lieutenants of dragoons. 

This law (still unrepealed) continued in force irom July, 1838, to 
March 3, 1845, the date of the approval of "An act making appropria- 
tions for the support of the army for the year ending the 30th June, 
1846," the fourth paragraph of which act reads thus : 

" For commutation of forage for officers' horses, sixty-four thousand 
dollars : Provided, That general and field officers shall not be entitled, 
in time of peace, to draw forage, or money in lieu thereof, for more than 
three horses each, to be owned and actually kept in service ; officers of 
the regiments of dragoons below the rank of field officers, for two 
horses each ; and all other officers now entitled to forage, for one horse 
each, to be owned and actually kept in service." 

It will be perceived that, by the operation of this proviso to an ap- 
propriation bill, the emoluments of officers of the medical staff, in time 
of war, will be the same as under the law of July 5, 1838 ; while, in 
time of peace, the allowance of forage to assistant surgeons ceases to 
be assimilated to officers of the regiments of dragoons of the same 
grades, the former being allowed forage for one horse only. Whatever 
may have been the propriety of restricting an oflicer's allowance for 
forage to one horse in those staff' corps whose duties do not require 
the officer to be mounted, or to keep horses, the rule does not hold good 
with respect to the officers of the medical department of the army. 
Whether in the field, at a post on the frontiers of our country, or in a 
city like this, his duties require that he should have the use "of horses. 
In the field, marching with troops, his presence is required alike with 
the 6lite, or front guard, in the centre and on the flanks, and in the rear 
of the column of march. He must obey a call to a sick or wounded 
man, whether in the centre, or at the extreme points of the line of 
march. At posts on the frontiers, also, he is at any moment liable to 
be called to the saddle to accompany a detachment of mounted men 
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on a scout, &c. ; and he must have more than one horse for himself 
and for the private servant who necessarily accompanies him. And 
even when stationed in our cities, he cannot perform his duties on foot; 
for what with the resident officers and their lamilies dispersed through- 
out the town, the officers transiently in the city on furlough, or travel- 
ling under orders, &c., the medical officer must have horses at com- 
mand, or be subjected to hack-hire, &c., &c., to enable him to meet 
his engagements. The allowance for forage is not strictly an emolu- 
ment to the officer, whose duties absolutely require him to be mounted ; 
while the deprivation of the allowance is a tax upon that officer, not 
exacted from others, whose duties do not require them to be mounted. 
Again : It may be that, at certain points, no forage can be obtained by 
an officer individually ; so that if the necessary amount of forage is 
not allowed by law, and furnished by the Quartermaster's department, 
he cannot possiblv subsist the number of horses he requires to enable 
him to do nis duties with facility. 

Having seldom, if ever, advocated an increase of compensation to 
the commissioned officers of the line or staff of the army, I trust that 
I oSend not against propriety in thus endeavoring to put the assistant 
surgeons of the army in a right position before those whose province 
it is to provide the means by which an officer can best perlbrm his du- 
ties to his country. 

I avail myself of this occasion to call the attention of the Dcpait- 
ment of War to the fact, that it is very difficult to obtain from the rank 
and file of the army proper persons to discharge the duties of stewards 
and wardmasters in oiu: mihtary hospitals; and that even when a non- 
commissioned officer or private is found qualified for the duty and is 
willing to serve, there is, as a general rule, great opposition on the 

Eart of the commanding officer of the company to which the man be- 
)ngs, to his being taken from the company. To obviate this difficul- 
ty, it is respectfully recommended that authority be given to enlist, or 
lo engage for a term of years, a certain number of qualified persons to 
serve specially as hospital stewards. These men can be brought into 
the ser\'ice as non-commissioned staflf officers, and be mustered and 
paid as such ; or they can be enlisted like other soldiers, but with the 
distinct understanding that they are to be supernumeraries in a regi- 
ment or corps, and of course not specially attached to any organized 
company of^the line of the army. 

It may not be amiss for me to suggest also the propriety of ma- 
king some provision by which to requite the hospital attendants and 
nurses for the sleepless nights they have to pass, the loathsome du- 
ties they have to perform, not to speak of the painful anxiety they 
have freouently to endure, while watching over the bedside of the sut- 
fering ana perhaps dying individual intrusted to their care. 

In treating upon this subject in my last annual report, it was stated, 
amon^ other things, that of all the soldiers of the army who were 
placed on "extra duty," the hospital attendants were the only persons 
who did not receive extra compensation for extra services rendered. 
And why should this be so ? 

Not an officer nor a soldier of the army, I believe, but what would 
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be gratified to have the hospital attendants embraced in the law 
granting extra compensation to men on extra duty. 

And could the voice of the numerous emigrants who have tra- 
versed the wilderness along the line of our mihtary posts be heard on 
this question, they would also, by general acclamation, pronounce in 
favor of meting out a full measure of reward to those untiring and 
wakeful men who have always been found wiUing and ready to minis- 
ter, by day and by night, to the wants and to the comforts of the trav- 
eller stricken down by disease, and whose misfortunes alone gave him 
a claim to their aid. 

All of which is respectfully submitted 

TH. LAWSON, 

Surgeon General. 

Hon. Jefferson Davis, 

Secretary of War. 
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Annual report of the sick and wounded^ ific, — Continued. 



Quarters. 



MEAW STRENGTH. 



Officers. Enlisted men. 

I 



Total. 



September 30, 1852.. 
December 31, 185*2.. 

March 31, 1853 

June 30, 1853 



Aggregate. 



Average. 



533 
527 
537 
495 



9,532 
9,654 
9,678 
9,019 



10,065 

10, 181 

10,215 

9,514 



39,975 



9,994 



TH. LAWSON, Swgeon GcHcral, 



Digitized by LjOOQiC 



S. Doc. 1. 167 



REPORT OF THE CHIEF ENGINEER. 



Engineer Department, 

TVaMngton^ November 30, 1853. 

Sir : I have the honor to submit the annual report of the operation^ 
in charge of this department. 

FORTIFICATIONS. 

The appropriations made at the last session of Congress for fortifica- 
tions are all in the course of application under able supervision, and 
with satisfactory progress, except in two or three cases retarded by the 
unhealtbiness of the season, and excepting also in the case of the 
Caliibrnia coast, a delay inseparable from the preparation of the broken 
and difficult sites to be occupied at the entrance of San Francisco bay, 
and the adaptation thereto of the plans of the defences. The five en- 
gineer officers who were sent to CaUfornia to unite in the charge of 
these defences with one already there, have lost no time in making 
surveys, in providing lodgings for workmen, and making all other ne- 
cessary preparations for as early a completion of them as the grants of 
Congress may allow. 

The obvious importance of advancing these works to a state of effi« 
ciency, at the earliest day practicable, will, it is hoped, induce Con- 
gress to afibrd all the means that can be judiciously applied, remem- 
bering that prices there, as compared with those on the Atlantic coast, 
are likely to oe as four or five to one. It ought to be here stated that this 
department expects soon, on specific requisitions from the engineer offi- 
cers on the spot, to have to call for additions to the sums conjecturally 
proposed for those objects in the annual estimate. 

AH the fortifications provided for at the last session are necessary to 
the security of important places ; and they require, moreover, the sums 
specified in the estimates for the copaing year as the least that will be 
consistent with an advantageous continuance of operations. These esti- 
mated amounts are given in accordance with the rate of expenditure 
adopted by Congress, and not as that most advantageous to the public 
interest. But as it has often been my duty to urge the great saving 
that would result from larger grants, recommended also by the earlier 
accomplishment of the object m view, I will now only add, that when- 
ever pohtical events shall indicate an approaching war, it will be indis 
pensable greatly to augment the rate of appropriation on several points; 
and I would say that even now too great liberality cannot be extended 
to certain defences in progress, especially those at Key West and the 
Tortugas, and, as before stated, those at San Francisco. 

But there are other defences upon vital points of the seacoast and 
interior frontiers that need the further support of the legislature, quite 
as much as those provided for at the last session of Congress. 

The items of the estimates are divided into three portions — 

1. For repairs and improvements of forts actually existing, and 
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garrisoned permanently or occasionally. These are finished works ; 
some of ihem very old, as for example the old Spanish fort St Philip, 
below New Orleans ; all of them in a more or less efficient stale ; all 
indispensable to defence, and many of them the sole reliance of the 
places they cover. The object of the estimate, as respects these, is to 
make repairs ; augment efficiency ; to increase accommodations in the 
way of storage, wharfage, magazines &c.; to protect the site from abra- 
sion by the ocean ; to enlarge the site when the limits of the public 
ground are too near the fort, &c. The total estimate of this portion is 
$185,000. 

2. For repairs and improvements of barracks, quarters, storeh6uses, 
&c., in these actually existing forts. All of these items are small, 
giving a total of S90,8S5 ; they are necessary to the accommodation, 
comfort, and health of the garrison, and are founded, almost without 
exception, on the requisitions of the officers of the garrisons or of the 
Quartermaster's department. 

It is difficult to believe that opposition can be made to either of the 
above portions of the estimate, if seacoast fortifications are ad- 
mitted to be of any advantage whatever ; and I therefore now refer to 
the third portion of the estimate, which includes fortifications in 
course of erection, some on the verge of completion, the others in differ- 
ent states of advancement. 

As respects this portion of the system of defence, there has been doubt 
and discussion, in and out of Congress ; but, as I think, on mistaken 
views of the object and nature of the several projects. Some allege that 
the system contemplates lining the whole coast with fortifications, with 
the purpose of preventing the landing of invading armies ; others allege 
that It is useless to build forts within harbors for their defence, because 
an enemy can land notwithstanding at a thousand intermediate places, 
and march upon his object. Some assert that the coast is already the 
best- fortified coast in the world. To some it appears that the forts are 
unnecessarily large, and provided with an armanent unnecessarily 
numerous ; to others that they are entirely inadequate to resist or arrest 
the enemy's squadron ; while others w^ould depend wholly on naval 
defences. 

The rapidity with w^hich intelligence can be communicated by the 
electrical telegraph, and men transferred by railroads fi"om the 
interior to the seacoast, are thought by some greatly to lessen the 
necessity of such defences, while the changes lately made in the arma- 
ment of war vessels, and the application to them of steam as a locomo- 
tive power, are believed by others to confer great superiority over 
fortifications as they have heretofore been conducted. 

I have discussed these and other like questions so frequently and so 
much at length heretofore, and particularly in my report to honorable 
Secretary Conrad under date of November 1, 1851, that I quite re- 
luctantly offer thereon the brief remarks that seem to be called for 
by the manner in which the subject has been of late considered in 
Congress. 

The main idea of the system of defence, long ago adopted and already 
to a great extent cairied out by the nation, is simply and in a few words 
this, namely, to provide at all the valuable points on the fi-ontier ex- 
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posed to the attacks of a powerful maritime enemy, adequate protec- 
tion. » 

Now, as these points are not all of equal value, the works for their 
protection should not only be graduated in their strength to their re- 
spective values, but should, besides, be attended to in a corresponding 
order as to time. This value, moreover, may arise from different cir- 
cumstances, and be compounded of several considerations. The great 
cities have a high value as such ; in some, this is augmented by their 
being at the same time the sites of naval establishments, the entrepots of 
great commerce, &c. Even small towns may be of great interest from 
the presence of such estabUshments, or from being the centres of a great 
trade. Other places may owe a very high importance entirely to their 
strategic position in reference to offensive or defensive operations, 
naval or military. 

In a careful discrimination of the points upon our coast, several 
classes, arranged according to the order of value or importance, were 
formed ; all of little comparative value being thrown into a very nume- 
rous class, to be attended to (if ever provided with permanent defences) 
only after all others shall have been secured, and probably by some 
future generation. 

It is not claimed for this system that it is without errors, but it is 
insisted that in the main it is just and wise. It has been generally 
adhered to, there having been a few deviations effected by local in- 
fluences. 

The adaptation of the plans of defence to the several localities has 
been most studiously and carefully considered, and not with refer- 
ence merely to technical principles. Some of the most valuable places 
may be well covered by the simplest and cheapest arrangement of a 
large number of heavy guns inaccessible to surprise or coup dc main ; 
others may be unapproachable by succor for a considerable lime, and 
must therefore depend on a somewhat protracted resistance of their 
defensive works. In some, the localities simplify the project by their 
great natural strength; in others all has to be provided by science and 
skill. In these, and many other diversities of^ circumstances, the de- 
sign has been to protect the given object in the most economical 
manner compatible with a reliable defence. If in the early days of 
the present system there were some projects of unnecessary magnitude 
and cost, the reproach cannot be laid at the door of our own engmeers; 
nor can such a remark be justly made of any of the later plans. 

The design of the system is therefore to protect, according to their 
respective values, important places of the country from the enterprises 
of a powerful maritime enemy by means that shall always be at hand, 
always ready, and always sufficient. It has nothing to do with armies 
disembarked for conquest upon the countless intermediate landings. 
These are left, if such there should be, to the forces that will spring up 
from the neighborhood and pour in from the interior. Here the spon- 
taneous vigor of the country will be sufficient, and fortifications unne- 
cessary. But against the danger we are guarding. When the enemy, 
clothed impenetrably to small arms, discharges his destructive missiles 
from an unapproachable position, all mere mortal vigor will be futile* 
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and the crowding of brave men upon the shores but uselessly increase 
the havoc. 

The point just touched may be the clearer for another word or two. 
Forces summoned by telegraph, and transported speedily from the 
country by railroad, can have little or no beneficial influence in de- 
fending a place against the kind of attacks from which we are trying 
to guard the country. In the first place, these railroads generally 
touch the coast at populous points, where men armed with muskets 
and rifles already exist in more than sufficient numbers, if numbers 
were of any avail ; in the next place, nehher numbers nor the military 
means carried with them, can (as just said) in any way act to avert the 
blows of the enemy or to inflict injury in return. Besides, even if es- 
sential assistance could be thus supplied, there are numerous important 
places which railroads do not approach. 

Although, therefore, in a few places having a small local population, 
the succor received by railroad might avert a protracted attack, the 
general effect of railroads upon the system we are considering would 
be quite unimportant. 

I cannot undertake here to discuss at any length the effect upon 
our system of fortifications of the apphcation of steam as a locomotive 
power to war vessels ; the great tendency must be, not only to make 
defences of some sort more than ever necessaiy, but also to increase 
their number. Thus, as war steamers can penetrate by channels too 
shallow for sailing ships, avenues have now to be defended that were 
formerly closed by nature ; as hostile expeditions may fall upon the 
coast, in anticipation of any notice of their approach, no time will be 
left for the preparations of temporary or auxiliary means of defence, but 
all must be kept permanently present and ready. While exposed only 
to attacks firom sailing vessels. Great Britain, relying on her great naval 
ascendency, did little, for a long course of years, to strengthen the for- 
tifications of her coast ; so little, indeed, that Mr. Pitt (1786) reproached 
Parliament in the following words: "To prove the utility of fortifica- 
tions, he appealed to the important and calamitous situation in which 
we were placed in the late war. A considerable part of our fleet was 
confined to our ports, in order to protect our dock-yards ; and thus we 
were obliged to do w^hat Great Britain had never done before, to carry 
on a defensive war — a war in which we were under the necessity of 
wasting our resources, and impairing our strength, without any pros^ 
pect of any possible benefit by which to mitigate our distress," &c. 
Since the introduction of war steamers into navies, however, that na- 
tion, well knowing how suddenly and unexpectedly large squadrons of 
war steamers might assail her ports, and too wise to tie down her own 
naval force to the passive duty of defending them, has expended, and 
is now expending, very large sums in improving and augmenting her 
seacoast fortifications. The United Service Journal for the present 
month of November, for instance, contains a notice that the extensive 
works at the citadel, western heights of Dover, will soon be com- 
menced. ** That there are extensive works going on also at the castle, 
(Dover,) in addition to those in progress at Hythe, Deal," &c. ** That 
the fort at Sconce point. Isle of Wight, progresses with great rapidity; 
that it is to mount fifty heavy guns." "That a second fort is con- 
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templated al Ae Needles, at ClifTs end, further roiind than Sconce 
point," &c. 

We know, too, that France, although she has for centuries been pro- 
tected by fortifications upon her seacoast from the superior fleets of her 
enemy, is now very materially augmenting the permanent defences of 
her ports. There is certainly nothing in our situation, geographical or 
political, to make these lessons inapplicable to us. If more remote from 
an enemy, we are still within the quick reach of his squadrons, while 
our remoteness greatly lessons the chance of warnings ; and it surely 
would not be wise in us to reject, for interested theones and wild con- 
ceits, the counsels of an experience approved by safety and success 
through numerous wars. There is, moreover, no nation under the sun 
to which the policy of permanently protecting the vulnerable points 
of the firontier is so applicable, because, requiring for defence in time 
of war little in addition but what may be supplied by each locality, the 
characteristic enthusiasm and impetuosity of the nation, instead of being 
harassed by frequent calls to the exposed places, disheartened by long 
watchings, and demoralized by an idle camp life, may be concentrated 
in offensive enterprises ; thus, in every form, turtSng away the contest, 
and leaving our own land to the pursuits of industry and skill. 

While adverting to the experience and practice of warlike nations, it 
may be enough, on the alleged defects of fortifications consequent upon 
recent changes in the ordnance employed by ships, to say that fortifi- 
cations now under construction in England, France, &c., have in no 
respect changed their character. They have been repaired and en- 
larged, as before said ; but the only other changes made have been, not 
in the forts, but in their armament ; it being a matter beyond dispute 
that this same new ordnance, while it is not more effective in silencing 
the fire of forts than the old, is greatly more destructive to shipping. 

It will not be inappropriate here to notice, as briefly as I can, the 
charge that the ordnance for which our forts have been adapted is 
entirely too small. In connexion with this subject, pains have been 
taken to exhibit the effects of the great guns now in common use in 
ships — ^the assertion being made that the walls of forts erected before 
such use must crumble under their fire. Accurate knowledge of the 
facts concerned in these points would have saved the trouble of making 
such statements, and prevented the injury that may possibly have been 
done to a great national interest. The facts simply are, that the walls 
of none of our forts can be battered down by guns, however large, other- 
wise than by lodging their shots in a systematic manner, which means 
that successive shots are to be so lodged as to cut a horizontal trench 
through the wall of the length required for the breach. To fire balls, 
even the heaviest, against the face of the walls, without such a system- 
atic arrangement of efforts, will not, within any period of time likely to 
be devoted to such employment, cause them to fall, nor lessen the ad- 
vantage they aflbrd as covers for the garrison. Such of these balls as 
enter the embrasure will, of course, do great damage ; but for such 
effects it is not necessary that the balls should be leu'ge. 

As to the objections made against the forts on account of the small 
size of guns mounted therein, it ought not to have been expected, in 
consulting the tables of armament at any particular period, that there 
Partii— U 
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would be found other calibres than such as had been then adopted by 
the government. If this were a fault, it was not a defect in the forU, 
because, as might easily have been ascertained, they were adapted to 
any calibres. Embrasures constructed at the very commencement of 
the present system, more than thirty years ago, are perfectlj^ adapted 
to the eight-inch columbiad, the best shell-gun of that calibre yet made; 
and the terrepleins of all the forts are reaxiy for the heaviest guns that 
the Ordnance department shall think proper to provide. 

The country may rest assured that there has been no lack of nor tardy 
knowledge as to the changes and improvements made in other countries 
in 9iiy matters that might possibly bear upon our military defence or 
efficiency ; and that, with no other delay than the investigations and 
trials demanded by an honest care of the public interest, there is nothing 
really important devised, at home or abroad, that has not been pro6ted 
of. And, moreover, in the face of all the loose and sweeping criticism 
that for a time jeoparded one of the most important interests of tbe 
nation, I will add that, so far as it has been carried out, our system of 
defence, as adapted to the peculiar dangers from which we are to guard; 
to our geograpnical isolation, and vast extent of frontier ; to our small 
military establishment ; to the characteristics of our people ; to the 
sources of support and succor ; to local peculiarities; and as contrived 
and executed technically, is the most complete, as a system, in the 
world. That such would be the judgment of a competent and unpre- 
judiced examination, I am sure. 

I have not specially noticed the idea, that the proper defence of our 
harbors is to be found in naval means, instead of ibrtifications. Having 
discussed this point heretofore at length, and desiring now to keep this 
report within as narrow limits as possible, I must refer for my views 
thereon to my report of November 1, 1861, and to previous reports. 
We have seen above, however, the views entertained on this point by 
Great Britain, which of all nations has the largest naval force to apply 
in that way, but which is adding daily to her fortifications, in order to 
leave her fleets available for more appropriate employments. 

Our system of defence, although well advanced, is yet incomplete, 
even in some of the most important points on the coast; and it is for 
the advancement of works m hand as these that the estimates "for 
fortifications under construction" are proposed. 

On the seacoast, these are for the defence of the Penobscot, a river 
possessing a large commerce, fine anchorage, and populous and thriving 
cities ; for the defence of Boston, and its navy yard ; Narragansett 
roads ; New York, and its navy yard ; Philadelphia, and its navy yard; 
Baltimore, Hampton roads, and Norfolk, with its navy yard ; Charles^ 
ton ; the entrance to Cumberland sound ; Pensacola, and its navy yard; 
Key West ; the Tortugas ; San Francisco, and the outlet of Lake 
Champlain. 

All these fortifications have received the especial approval, first of 
the appropriate committees, and then of Congress itself. They are more 
or less advanced, some quite near completion ; and they are necessary 
to the security of great interests. Here, to repeat minute explanations 
of their several designs would seem uselessly to occupy time, since 
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information, in the utmost detail, is at command whenever there may 
be interest expressed for such investigations. 

As a part of the same system, [ have to ask the approval of Congress 
to some projects of fortifications not yet commenced, but necessary at 
important places. The first is at New Bedford^ the third city in the Union 
as regards registered tonnage, a place of great wealth ; and with no 
other defences than an old and wholly inefficient six-gun battery. T/ie 
next isfirr Sandy Hook^ in order to command the lower bays, and render 
a close winter blockade of the cit^ of New York impracticable. The 
third is fin- Ship island^ (Mississippi,) designed to cover the eastern ap- 
proaches to the city of New Orleans, and also the coast of this part of 
the gulf, by protecting a most excellent anchorage for our commerce 
and cruisers. The fourth and last now proposed is ybr a tower and bat" 
tery at Proctor^s landings at the foot of Lake Borgne, whence a good 
road, wholly undefended, leads directly to New Orleans. All these 
have been before pressed upon attention and supported with reasons at 
♦large. 

A short statement of the present condition of the sevend fortifications 
will be given under the head of each. 

Fort Mackinaw J Michigan. — ^No work has ever been done by this de- 
partment upon this old fort, but it is now necessary to make some re- 
pairs, as has been urged by the oflScer in command, and reported by 
the engineer officer sent to examine. 

Estimate of amount required to be appropriated for fiscal year 
ending 30th June, 1865 $5,000 

Fort fVaynCy Detroit^ Michigan. — The fort is ready for the armament. 
Some of the wood and metal work is in need of paint. 

It is now necessary to finish the barracks and erect a fire-proof store- 
bouse and ofiicers' quarters. 

Estimate of amount required to be appropriated for fiscal year 
ending 30th June, 1855 $15,000 

Fort Portir^ near Buffalo^ New York. — The fort is in condition to re- 
ceive its armament. No appropriation is asked. 

Balance in treasury 1st October, 1853 $17,231 43 

Fort Niagara^ New York. — This fort needs some repairs ; and there 
is a great want of accommodation for troops and of store room and 
hospital room. 

Estimate of amount required to be appropriated for fiscal year 
ending 30th June, 1856 $10,000 

Fort Onltirioy Oswego^ New York. — This work needs repairs, and some 
expenditures are called for on the buildings. 

Estimate of amount required to be appropriated for fiscal year 
ending 30th June, 1856 $6,000 
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Fort MoTUgomery, Rouse^s point, New York, — The condition of the 
work is unchanged since last year. An appropriation is asked for the 
resumption and continuance of active operations. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $15,000 

Fort Knox, Narrows of the Penobscot, Maine. — Operations were re- 
sumed on the 20th of July lasU Extensive excavations of earth and 
stone have been made. The casemated traverse for flanking battery 
B is in progress — the walls and piers being nearly completed. The 
magazine of this battery is finished. 

The beton foundations of the scarp and counter-scarp of the main 
work are laid. An inclined plane from the wharf to the ditch of the 
fort, for the transportation and lifting of materials, is prepared. 

It is expected the next year to complete the two casemated traverses, 
to advance the scarp and counter-scarp walls, and to execute a portioi^ 
of the embankment of the glacis. 

Balance in treasury October 1, 1853 $39,000 

Probable amount to be expended by 30th June, 1854 39,000 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 20,000 

Fort Preble, Portland harbor, Maine. — Nothing has been done during 
the year. 

The old sea-waH, destroyed by a gale, should be at once rebuilt in 
a permanent manner. It is important that the site be extended by the 
purchase of neighboring land. 

Some repairs are required on barracks and quarters. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $8,500 

Fort Scammel, Portland harbor, Maine. — This work is in charge of a 
fort-keeper, beyond whose services nothing has been done during ihe 
year. 

A future appropriation will be necessary for this fort, but none is 
asked lor at present. 

Fort Constitvtion, Portsmouth harbor, New Hampshire. — No expendi- 
tures have been made during the year. 
Some repairs of buildings are necessary. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $1,180 

Fort McClary, Portsmouth /laibor, New Hampshire^ — Nothing has been 
done during the year. No appropriation is asked. 

Fort Winthrop, Boston harbor, Massachusetts. — The excavation for the 
tower has been carried to the depth of eight feet, and a deep road has 
been cut for the transportation of materials into the ditch. Six thou- 
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sand cubic yards of earth have been excavated, and applied in em- 
banking the south glacis. 

During the next year the excavation will be completed, and the 
scarp carried as high as possible. 

No appropriation is asted for next year. 

Balance in treasury 1 st October, 1853 $29,573 

Probable amount to be expended by 30th June, 1854 29,573 

Fort Independence^ Boston harbor y Massa^hmefts. — For want of funds, 
nothing has been done during the year. It is proposed to complete the 
work the coming year. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $10,000 

Fort Warren^ Boston harbor, Massachusetts. — The work was resumed 
in May last, since when labors have been directed, principally, to the 
following objects, viz: 

First. Building breast-height walls, finishing parapets, laying pintle- 
blocks, and making other arrangements requisite for mounting the guns 
in the lower tier of the south battery, and on front No. 1, and the left 
face of front No. 6, of the main work. 

Second. Preparing window frames and sashes, door frames and 
doors, laying floors, building cisterns, putting up brick furrings, &c., 
for casemate quarters. And 

Third. Pointing the escarp. 

By the end of next season, it is believed that the fort w^ill be ready 
to receive its entire armament. 

Balance in treasury October 1, 1850 $35,000 

Probable amount to be expended by 30th June, 1854 35,000 

Estimate of amount required to be appropriated for fiscal 5^ear 

ending 30th June, 1855 30,000 

Fort Adams, Newport harbor, Rhode Island. — For want of means, 
nothing has been done during the last year further than keeping the 
works m as good order as practicable under the charge of a fort-keeper. 
Small labors, in the way of completion and preservation, should be 
applied to various parts of the work ; for which, together with the re- 
doubt and the wharf, and the coni|)letion of quarters already com 
menced, an appropriation is asked. 

Estimate of amount required to be appropriated for fiscal year 
ending 3Cth June, 1856 $35,000 

Fort Grisu^ld, New London harbor, Connecticut. — ^Nothing has been 
done at this work except to keep it in order. No appropriation is asked. 

Fort Trumbull, New London harbor, Connecticut. — The portcullis and 

exterior gate are now under construction, and will be put m place soon. 

The remainder of the appropriation will be applied to repairing 



Digitized by 



Google 



166 S. Doc. ]. 

the wharf, roads, &c., and rebuilding the fence around the public 
property. 

The fort has been kept in order during the year. 

No further appropriation is asked. 

Fort Schuyler^ East riverj New York. — Since the last annual report, 
one man has been employed in care of the public property. 

Towards finishing this fort, the same sum is asked as was applied 
for last year. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1856 $15,000 

Fort Wood and sea-wall on Bedlow^s Island, New York harbor, — After 
completing what could be done last year with the means in hand, op- 
erations were closed and the property stored. 

Further work is needed on the fort and exterior of the sea-wall; and 
a permanent wharf should be built. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $4,500 

Fort Hamilton, New York harbor. — Some gun platforms have been 
laid down, blinds made, and a magazine fitted up at this work. 

A permanent wharf is much needed for this position, for which an 
appropriation is asked. 

Repairs are necessary on some of the out-buildings. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $11,000 

Fort Lafayette, New York harbor. — ^Nothing has been done here dur- 
ing the last year. The roof over the barbette battery will soon need 
re])airs, as also the roof of the piazza. 

No appropriation is, however, asked at present. 

Fort Richmond, Staten Island, New York harbor. — With a view to the 
preservation of the work during its suspension, the masonry was lev- 
elled as uniformly as possible, and covered with concrete, mastic, and 
boards. 

The very important position of^this work — ^the best at the entrance 
to New York harbor — makes its early completion a matter of unques- 
tionable poUcy. 

It is hoped that the means of resuming work on it will be afforded 
this year. 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 $60,000 

Governor's Island, New York harbor. — New drains have been laid in 
the parade, and the entrance repaired. Strong metal gutters have 
been substituted for the tin ones of the barracks, and other small repairs 
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executed. The sea-wall of Castle William must be extended, and 
various small repairs are needed at the castle and at Fort Columbus. 
Considerable repairs and extensions are necessary for the buildings 
occupied by the troops. 

Estimate of the amount required to be appropriated for fiscal 

year ending 30th June, 1856 $30,000 

Fort Mifflin J Jjplaware river. — ^For repairs needed at this old work, 
the sum of S2,000 is asked. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1865 $2,000 

Fort Delaware^ Delavxire river. — The foundation grillage was laid at 
the date of laal year's report, and the work traced upon it ready for 
the masonry substructure. Two thousand cubic yards have been laid 
in this part of the work, and as much more is expected to be put down 
before fi-ost. Thirty thousand superficial feet ot stone have oeen cut, 
enough probably to lay three courses around the work. Operations 
will be continued during the winter, mainly stonecutting ; a few car- 
penters will be employed, preparing cranes, derrics, and centering for 
die next season's work. A gang of laborers will attend the stonecutters 
and carpenters, and be employed filling the parade with earth. 

Wages have risen from twenty to thirty-three per centum during the 
season's operations. 

Balance in treasury October 1, 1853 $118,000 

Probable amount to be expended by 30th June, 1854 118,000 

Estimate of amount required to be appropriated for fiscal 
year ending 30th June, 185^ 60,000 

Fart CarroUj SoUers^ Point Flat$y BaJtiniore harbor. — The preparatory 
or constructing wharves, with a small exception, have been finished. 
Four hundred and forty-eight sheet piles have been driven and sawed 
off on fronts three and four. One hundred and seventy-two foundation 

Eiles have been driven on fi*onts four and five, all of which, except six, 
ave been sawed off ready for the cut granite. The seventh or level- 
hng course of the sea-wall of front two is nearly finished. One hun- 
dred and forty blocks of cut granite have been laid, by means of the 
diving-bell, in the sea-wall of firont three; making one hundred and 
eighty-three blocks of cut granite laid in the sea-wall this season. 
Three hundred and twenty-two blocks of cut granite have been received 
this year, and an equal number, in addition, is expected to be delivered 
before the close of the season. 

Sickness to a very great extent hus prevailed here during the months 
of July, August and September, whicn has prevented our obtaining a 
sufficient force of mechanics and laborers, and has very materially 
afi[ected the progress of the work. 

The coming year it is proposed to complete the sea-wall and fill the 
same with concrete ; and to fill so much of the foundation of the fort 
proper, and lay the grillage on the same, as can be accomplished. 
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Balance in treasury October 1, 1853 $30,000 

Probable amount to be expended by 30tli June, 1854 30,000 

Estimate of amount required to be appropriated for the fiscal 

year ending 30th June, 1855 50,000 

Fort Madison^ Annapolis harbor^ Maryland. — The existing appropri- 
ation remains unexpended, as reported last year, there being no officer 
available for the superintendence of the work. No appropriation 
asked. # 

Balance in treasury October 1, 1853 $4,820 20 

Fort Washington^ Potomac rivers Maryland. — The fort is in an efficient 
condition. Some repairs are necessary to quarters and barracks. 

Fort Monroe, Old Point Comfort^ Virginia. — Nothing has been done 
during the past year. 

It is proposed to finish the modifications of the magazines the next 
year, to erect a new wharf, and to make repairs and improvements ir 
oarracks, quarters, &c. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $20,000 

Fort Calhoun^ Hampton roads, Virginia. — The removal of the load- 
ing, and the resumption of the work on this fort, so important for the 
defence of Hampton roads and the approaches to the Norfolk navy 
yard, are proposed, but without asking any appropriation for the coming 
year. 

It appears that the subsidence of the work is at an end. 

Balance in treasury October 1, 1853. . * $18,59G 

Fort Macon and preservation of its site, Beaufort harbor. North Caro- 
lina. — ^Very little has been done since 1846. Some repairs are needed 
to barracks and quarters, and also a little further work for the preservar 
tion of the site. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $3,000 

Repairs of Fort Caswell and preservation of its site, Smithville, North 
Carolina. — Nothing has been done since 1847. It is necessary to renew 
the floor of the citadel, to repair the roof, grade some of the slopes, 
and point some masonry ; and also to expend something for the better 
protection of the site. 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1855 $7,000 

Fort Moultrie and protection of its sites, Charleston harbor, South Caro- 
lina^ — ^An ex{)osed point, near the fort, requires protection from the 
heavy sea which roJls into the harbor in eastwardly storms. A jetty 
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should be built out at right angles to the shore. For this an appropria- 
tion is asked. 

Some repairs and improvements are necessary on the buildings occu- 
pied by the garrison. 

Estimate of funds required to be appropriated for fiscal year 

ending June 30, 1855 $10,960 

Fort Sumter^ Charleston harbor^ South Carolina. — ^A large quantity of 
bricks, shells, and gravel, has been accumulated during the past sum- 
mer, which will be applied to the completion of quarters, building 
arches of gun casemates, and forming terrepleins thereof. It is pro- 
posed the next season to complete the defensive works of the fort, and 
to continue the accommodations for the garrison. 

Balance in treasury October 1, 1853 $106,000 

Probable amount to be expended by June 30, 1854 106,000 

Estimate of amount required to be appropriated for fiscal year 
ending June 30, 1855 20,000 

Presermtton of (he site of Fort Johnson^ and repair of the wharfs Charles^ 
ton harboTf South Carolina. — The work designed to protect the site is 
complete, with the exception of a few feet m length. 

Tne only wharf giving access to this position is decayed, and re- 
quires rebuilding from low water up, to provide the means of landing 
government supplies. This wharf contributes materially to the preser- 
vation of the site. 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1855 $4,200 

Repairs of quarters and barracks at Fort Johnson^ Charleston harbor^ 
South Carolina. — One building has been repaired, and another raised 
one story. It is designed to complete the latter and put a new roof on 
a third ; for which purpose a small appropriation is asked. 

Estimate of amount required to be appropriated for fiscal year 
ending June 30, 1855 $1,200 

Repairs of Castle Pinckney^ Charleston harbor^ South Carolina. — The 
site of this work, firequendy oveiilowed, should be raised above the 
tide; this is essential to the health, no less than the comfort, of the gar- 
rison. 

The sea-wall, protecting the foundation of the work, has been injured 
by storms, and should be repaired without delay. 

Some repairs are required by the quarters and barracks. 

Estimate of amount required to be appropriated for fiscal year 
ending June 30, 1855 $5,500 

Fort Pulaski^ Savannah riter^ Georgia. — A fort-keeper has been en- 
gaged during the year in the preservation of property and police of the 
fort. The mud snould be removed firom the ditcnes and feeding canali 
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leaks in the arches are to be stopped, and pointing renewed, and some 
other small works executed. 

An advanced battery is to be constructed to increase the fire of the 
channel. A permanent wharf is also needed. 

Balance in treasury October 1, 1853 $19,500 

Probable amount to be expended by June 30, 1854 19,500 

Rejxiirs of Fort Jackson, Savannah river, Geor^a. — The work yet to 
be done comprises finishing counter-scarp and sub-scarp wall, com- 
pleting: scarp and wharf, making drawbridge and machinery, embank- 
mo: dikes, grading parade, arranging flank guns, and construction of 
officers' and soldiers' quarters. 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1855 $20,000 

Fort Clinch, Amelia island, mouth of Cumberland sound, Florida, — The 
unfinished sea-wall exposed to injury has been secured, during the past 
year, by the labor of the fort-keeper. It is proposed the coming year 
to press forward in particular those portions ol the fort that lie next 
and act most upon the channel. 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1 855 $25,000 

Fort McRee, Pensacola harbor, Florida, including preservation of its 
site. — The site of the fort has been recovered where it was encroached 
on by the sea. 

For the construction of the south exterior battery, and to render the 
works for the preservation of the site permanent, the following estimate 
is submitted: 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1855 $27,000 

Foit Pickens, Pensacola harbor^ Florida. — ^Nothing has been done 
during the year. No important operations are anticipated. Slight re- 
pairs are necessary. 

An appropriation must soon be asked for repairs and preservation 
of wharf, improvement of quarters, barracks, &c. 

Fort Barrancas and barracks thereat, Pensacola liarbor, Florida. — The 
works remain unchanged in condition since last year. The most press- 
ing object now is the construction of the advanced redoubt, for which, 
and some minor matters, together with progress on buildings for the ac- 
commodation of troops, an estimate is added. 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1856 ^ $50,000 

Fort Morgan, Mobile point, Alabama. — For want of means no pro- 
gress has been made here during the last year. The coming season it 
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is designed to finish the enlargement of barracks and quarters, to repair 
quarters, and to execute some necessary work on the fort itself. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 $20,000 

Fort GaineSf Dauphin island^ Mobile bay, Alaharmt. — The United 
States have complied with the law of Alabama providing for acquisi- 
tion by them of land, by paying into court, for distribution, the as- 
sessed value of the site,of the proposed fort; a decree giving them title 
has been rendered by the chancellor of the court, and apphcalion has 
been made to the governor of the State for cession of jurisdiction over 
the land, in pursuance of the requirements of the law above referred to. 

No appropriation asked at present. 

Balance in treasury 1st October, 1863 $13,000 

Fort PUce, RJgoletSf Louisiana. — The death of the engineer officer in 
charge of this work prevents an exact report of its condition. It is 
supposed that the small repairs contemplated last year have been 
executed. 

Some further labors are necessary, however, to its preservation, es- 
pecially some for the security of the site. 

Estimate of amount required to be appropriated for fiscal year 
ending 30th June, 1855 $4,000 

Fort Macomb, Chef Mmteur Louisiana. — The fort needs protection 
fi-om the wash of the bayou in front, which is wearing away the site; 
the bridge across the ditch must be replaced, and some other repairs 
are needed. 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 $10,000 

Battery Bienvenue, Bayou Bienvenue, Louisiana. — The death of the 
officer in charge of this work has prevented the receipt of the usual 
report iherefi-om. It is supposed, however, that the repairs designed 
have been effected. 

No appropriation is asked. 

Tower Dupre, Bayou Dupre, Louisiana. — ^A small appropriation for 
fort-keeper and contingencies is asked. 

Estimate of amount required to be appropriated for fiscal year 
ending June 30, 1855 $500 

Fort Jachon, Mississippi river, Louisiana. — ^A fort-keeper has attended 
to preservation and care of public property during the year. 

Slaterials are on hand for the breast-height walls, but want of means 
has prevented their application. Barracks and quarters have to be ex 
tended, and the exterior battery completed. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1866 $20,000 
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Fort St, Philtpi Mississippi river^ Louisiana. — ^A fort-keeper was em- 
ployed taking care of the property and mowing the slopes. 

Further repairs have to oe made ; the advanced batteries lo be com- 
pleted, and provision made for the accommodation of the garrison. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1865 $35,000 

Fort Livingston, Grand Terre island, Louisiana. — ^Nothing has been 
done during the year. A fort-keeper has had the property in charge, 
and has attended to mowing the slopes, &c. 

The fort can soon and easily be put in a state of defence. 

No appropriation is asked at present, and it is hoped none will be 
necessary; but there is, within a short time, an encroachment on the site 
by the sea, which must be prevented. 

Balance in treasury 1st October, 1853 * $6,414 46 

Fort Taylor, Key West, Florida. — Operations were resumed in May, 
and have been continued since that time; the force has been employed 
in building bridges, wharf, and cement house ; excavations have been 
made for foundations of piers, and these foundations have been com- 
menced. The coming year it is designed to prepare for the lower tier 
of guns. 

Balance in treasury October 1, 1853 $60,000 

Probable amount to be expended by 30th June, 1864 60,000 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 75,000 

Fort Jefferson, Garden Key, Tortuga^ island, Florida. — ^In May, 1852, 
the work was suspended, in consequence of the failure of the appro- 
priation bill. Under the grant made at the last session, operations 
nave been resumed, a force has been collected, arrangements made for 
procuring materials, and new machinery where needed, old machbery 
put in order, and a quantity of lumber, cement, and other materials, 
received. At the same time, sheet-piles have been driven for the coffer- 
dam of the scarp-wall, on fronts two and five, and a large supply of 
coral has been collected for concrete. The foundation of the counter- 
scarp of fi'ont five has been faced with an enrockment of coral for its 
protection from the sea. 

Wilh the existing appropriation it is proposed to complete the 
foimdations of the scarp-wall, and raise its superstructure to low- water 
level ; to lay the foundations of the piers of the gun casemates; and \o 
apply the excavated earth to the embankment of the parade. 

The next fiscal year it is designed to raise the scarp and piers to the 
height of nine feet above low water; to construct two additional cis- 
terns, and continue embanking the parade of the work. 

Balance in treasury 1st October, 1863 $86,000 

Probable amount to be expended by 30th June, 1864 85,000 

Estimate of amount required to be appropriated for fiscal year 

pnding 30th June, 1856 60,000 
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Farts on the western frontier of Texas, — An officer of engineers, with 
a small detachment of engineer soldiers, was sent, on the 4th August, 
1853, to the Rio Grande, to act under the orders of the general com* 
manding that department, in designhig and constructing defensive 
works on that Une. No reports have been received specifying his labors 
thus far; but it will undoubtedly be necessary to appropriate money to 
defray the expense thereof. The estimate contsuns an item towards 
that object ; but as this is wholly conjectural, it may be necessary, on 
receiving the reports of the officer, to make an enlarged call. 

Estimate of amount required to be appropriated for fiscal year 
ending 30th June, 1856 $100,000 

DEFENCE OF SAN FRANCISCO, CALIFORNIA. 

Fortifications on Alcatraz island^ San Fran4:isco bay. — The appro- 
priation for the defence of San Francisco has been assigned, between 
the works designed, for Alcatraz island and those for Fort Point. The 
requisite measures have been taken for a prompt and active prose- 
cution of the works. The final surveys of Alcatraz island are com- 
plete ; the temporary buildings for shelter of workmen and materials, 
the necessary work-shops and mess-house, the temporary wharf and 
road leading thereto, are sufficiendy advanced to permit commencing 
the excavation of the ditches, and the work on the northwest and south- 
east batteries. It is intended to complete, the present year, all the 
batteries designed for this island, with their flanking caponniers, ditch, 
and road. For interior defensive buildings, provision tor a few addi- 
tional guns, escarpment of the island, and a permament wharf, addi- 
tional means will be required. 

Balance in treasury October 1, 1853 $205,000 

Probable amount to be expended by June 30, 1854 205,000 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1855 100,000 

Fortifications on Fort Pointy entrance to San Francisco bay. — A minute 
survey of the ground has been made, and barracks for 40 men, mess- 
room, stable, and forge are erected. Four thousand two hundred 
cubic yards of material have been excavated. An old Spanish work 
of brick has been taken down, and its materials secured tor use here- 
after. 

The death of the senior engineer officer in California, who had the 
particular charge of this work, may somewhat delay its progress; but 
not, it is hoped, very materially. This officer. Brevet Lieutenant Colo- 
nel Mason, conspicuous in the operations in Mexico, arrived at San Fran- 
cisco laboring under disease contracted by crossing the Isthmus of 
Panama. In his zeal in the discharge of the important duties confided 
to him, he was led to neglect his enfeebled health, and was soon pros- 
trated by a return of the isthmus fever. Under the pressure of his ex- 
treme anxiety for the rapid prosecution of his work, ne grew gradually 
worse, until his life became the sacrifice to his unremitted efforts. 

An officer of rank and experience is now under orders to proceed to 
California with all baste and assume the duty; in the meantime, the 
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active and energetic oflScers on the spot are believed to be doing their 
utmost to expedite operations. 

Balance in treasury October 1, 1863 $206,000 

Probable amount to be expended by June 30, 1864 205,000 

Estimate of amount required to be appropriated for fiscal year 

ending June 30, 1865 100,000 

MILITARY ACADEMY. 

The report transmitted herewith by the Board of Visitors, assembled 
at West Point ai the annual examination in June last, exhibits the opin- 
ion of a body of enlightened men, drawn from all sections of the Union, 
on the actual condition of the Military Academy, and also their views 
as to contemplated objects of improvement. With the single remark 
that, in a very late inspection of the institution, I found all the depart- 
ments operating harmoniously and successfully, under the able and 
zealous direction of the superintendent and the academical and mili- 
tary staff, I may refer to the report of the Board of Visitors for infor- 
mation as to particulars in the respective courses of administration and 
instruction. 

Certain recommendations, not yet acted upon by Congress, that I 
have heretofore felt it my duty to make, without consuming time in here 
repeating them, are still subject to, and urged upon, the approval of 
that body. 

The estimate of the expenses of the Military Academy for the next 
.fiscal year, as handed in oy the superintendent, is as foUows: 

For current and ordinary expenses $29,726 00 

For gradual increase and expense of library 1,000 00 

For Board of Visitors 3,000 00 

For forage for artillery and cavalry horses 8,640 00 

For replacing dead and wounded artillery and cavalry 

horses 1,000 00 

For repairs and additions to professors' quarters 6,000 00 

For commencement of officers' quarters 20,000 00 

For enlarging and improving hospital of cadets 6,600 00 

For cavahry exercise hall 20,000 00 

Total 94,8 65 00 

It will be noticed that, separate from the items which contemplate 
the erection of new buildings — deemed essential by successive boards 
of visitors, by the authorities of the academy, and indeed by all who 
have opportunity to examine the circumstances — ^ihe total of the above 
estimate is $64,866. 

The explanation of the estimate by the superintendent, as well as of 
the detailed estimates of the several departments which go to make up 
the above general statement, is appended to this report. 

For many reasons, most of which have been presented in former re- 
ports from this department, it is considered very advisable to extend 
the course at the academy to one of five years instead of four. The 
year thus added to the academical course would afibrd time for giving 
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more thorough instruction in some of the subjects now taught, and for 
the introduction of others of great importance. Each congressional dis- 
trict would then have a graduate for every five years, instead of one in 
four years, as at present; by which tne annual number of graduates 
would be lessenea by one-fifth. This reduced number would corre- 
spond nearly with the average yearly vacancies now occurring in the 
army. 

Thus, young ofiicers of greater qualifications would be secured to the 
army, while there would be an annual saving in the military expenses 
of the country of nearly $17,000. 

This extension has oeen frequently recommended by the boards of 
visitors at the academy, including the board of the present year. 

I now give a very interesting statement, showing the condition in life 
of the cadets for the last eleven years. It must be understood that this 
mformatJon is derived from the cadets themselves. 
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List qf qfficerSf prqfessorsj and teachers of the Military Academy t constitut- 
ing the aoademical and military staff, on the 30th of September last. 

Captain and Brevet Colonel Robert E. Lee, corps of engineers, su- 
perintendent and commandant. 

Dennis H. Mahan, LL. D., professor of civil and military engi- 
neering. 

First Lieutenant and Brevet Captain Gustavus W. Smith, corps of 
engineers, assistant professor of civil and military engineering. 

First Lieutenant Charles S. Stewart, corps of engineers, acting as- 
sistant professor of civil and military engineering. 

William H. C. Bartlett, LL. D., professor of natural and experi- 
mental philosophy. 

First Lieutenant Joseph J. Reynolds, third artillery, assistant pro- 
fessor of natural and experimental philosophy. 

First Lieutenant Edward D. Stockton, iirst infantry, acting assistant 
professor of natural and experimental philosophy. 

First Lieutenant Joseph H. Wheelock, fourth artillery, acting as- 
sistant professor of natural and experimental philosophy. 

Albert E. Church, LL. D., professor of mathematics. 

First Lieutenant William G. Peck, A. M., topographical engineers, 
assistant professor of mathematics. 

Secondf Lieutenant Delavan D. Perkins, fourth artillery, acting as- 
sistant professor of mathematics. 

Second Lieutenant Absalom Baird, first artillery, acting assistant 
professor of mathematics. 

Second Lieutenant Chauncy McKeever, third artillery, acting as- 
sistant professor of mathematics. 

Second Lieutenant John A. Mebane, second artillery, acting assistant 
professor of mathematics. 

Second Lieutenant Alexander J. Perry, second artillery, acting as- 
sistant professor of mathematics. 

Jacob W. Bailey, A. M., professor of chemistry, mineralogy, and 
geology. 

First Lieutenant and Brevet Captain Edward C. Boyton, first artil- 
lery, assistant professor of chemistry, mineralogy, and geology. 

Second Lieutenant Caleb Huse, first artillery, acting assistant pro- 
fessor of chemistry, mineralogy, and geology. 

Rev. William T. Sprole, cnaplain, professor of ethics and English 
studies. t 

First Lieutenant and Brevet Captain Henry Coppee, A. M., assist- 
ant professor of ethics and English studies. 

First Lieutenant Charles C. Gilbert, first infantry, acting assistant 
professor of ethics and English studies. 

Second Lieutenant Alexander Piper, third artillery, acting assistant 
professor of ethics and English studies. 

Robert W. Weir, N. A., professor of drawing. 
First Lieutenant Richard S. Smith, fourth artillery, assistant profes- 
sor of drawing. 

First Lieutenant and 3revet Captain Trueman Seymour, first artil- 
lery, acting assistant profbssor of drawing 
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Captain George W. Cullum, corps of engineers, instructor of practi- 
cal engineering. 

Second Lieutenant James C. Duane, corps of engineers, assistant in- 
structor of practical engineering. 

Brevet Second Lieutenant Quincy A. Gilmore, corps of engineers, 
assistant instructor of practical engineering. 

Brevet Second Lieutenant James B. McPherson, corps of engineers, 
assistant instructor of practical engineering. 

Mr. Hyacinth R. Agnel, professor of the French language. 

First Lieutenant Theophilus d'Or^mieulx, first infantry, assistant 
professor of the French language. 

First Lieutenant John H. Greland, fourth artillery, acting assistant 
professor of the French language. 

Second Lieutenant Beekman DuBarry, third artillery, acting assist- 
ant professor of the French language. 

Captain and Brevet Major Robert S. Garnett, seventh infantry, cono- 
mandant of cadets and instructor of infantry tactics. 

First Lieutenant Anderson O. Nelson, sixth infantry, assistant in- 
structor of infantry tactics. 

First Lieutenant Henry B. Chtz, third infantry, assistant instructor 
of infantry tactics. 

First Lieutenant Cadmus M. Wilcox, seventh infantry, assistant in- 
structor of infantry tactics. 

Second Lieutenant Milton Cogswell, eighth infantry, assistant in- 
structor of infantry tactics. 

First Lieutenant and Brevet Major George H. Thomas, third artil- 
lery, instructor of artillery and cavalry. 

First Lieutenant Delos B. Sacket, first dragoons, assistant instructor 
of cavalry. 

Second Lieutenant Roger Jones, mounted riflemen, assistant instruc- 
tor of cavalry. 

Mr. Patrice de J anon, instructor of the sword exercise. 

Military Staff. 

First Lieutenant and Brevet Major Fitz John Porter, fourth artillery, 
adjutant. 

John M. Cuyler, M. D., surgeon. 

James Simons, assistant surgeon. 

First Lieutenant Richard S. Smith, fourth artillery, quartermaster 
and assistant commissary of subsistence, and treasur^er. 
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hetter explanatory of the Military Academy estimates, 

U. S. Military Academy, 

West Point, October 8, 1853. 

GsNBRAL : I have the honor to hand herewith an estimate of funds 
for the United States military academy, for the fis«:al year ending 30th 
June, 1855. 

The objects embraced in the estimate for current ordinary expenses 
are those already authorized, and the amount differs but little from that 
appropriated last year. 

In the department of infantry tactics $50 has been included, to in- 
crease the army pay of the enlisted soldier employed in the office of 
the commandant of cadets, to command the services of one capable of 
performing the copying as well as other duties of the office. 

In my report of last year the want of quarters for the officers on duty 
at the academy was stated. Experience since that time has convinced 
me of the advantages of also adding to the houses of the professors. 
They are inadequate to the healthful accommodation of their families, 
and inferior to those provided at the colleges and Slate institutions. 
An appropriation of $5,000 is asked to render them more comfortable. 

A portion of the cadet barrack is devoted to the accommodation of 
the officers. These quarters are much needed for the use of the cadets, 
and there are other disadvantages attending their present application. 
It is therefore proposed to construct a suitable building for officers' quar- 
ters. A plan and estimate, now in preparation, will be submitted for 
your approved, and $20,000 is asked for its commencement. 

I think it my duty also to inform you that the cadets' hospital does 
not furnish sufficient or suitable accommodations to the sick. It is so 
constructed that several patients have frequently to be crowded into 
one small room, and is besides entirely destitute of those necessaries 
and comforts so advantageous to a sick room, and particularly agieea- 
ble to the young, distant from home and separated from their friends. 
It is inferior in every respect to the hospital for the enlisted men of the 
post, and not equal to other army hospitals. It is proposed to add a 
second story to the building, or covered gallery, and certain other ar- 
rangements, of which a plan will be submitted for your approval, for 
which $6,500 are asked. 

I cannot help again calling your attention to the necessity of a hall 
for cavalry exercise and instruction. The knowledge of cavalry tactics 
is necessary to the cadets in the performance of their duty in the arxny. 
It is so recognised, and a sufficient number of horses, dragoons, and 
cavalry officers have been placed at the academy for their instruction. 
The three higher classes are instructed in this branch, and are divided 
into squads, and parade daily at stated hours, as in their other studies. 
When the weather permits, the instruction is given on the plain; but 
from September to June, the period allotted to this course, the weather 
and eround in this climate are so often unfit for this exercise in the open 
air, that for the want of a hall the regular lesson must be omitted, and 
the provision and expense of men and horses lost to the country, and the 
time and opportunity to the cadets. A sheltered room is as necessary, 
in my opinion, for the proper and economical instruction of this course 
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as any other. It requires one of large dimensions, and must be built 
for the purpose. A plan and estimate of the proposed building have 
been suomitted to you. Two thousand dollars are already appropri- 
ated for its commencement, and the balance of the estimate, $20,000, Is 
now asked for its completion. 

I am, very respectfully, your obedient servant, 

£L« £• L££, 
Bt. CoL Engineers^ SMpt. M. A* 
Gen, Jos. G. Totten, 

Chief En^neer, Washington City^ D. C. 



Report of the Board of Visitors to the West Point Academy, 

West Point, June 18, 1853. 

Sir : In acceptance of an invitation addressed to the undersigned by 
the Department of War, we assembled at West Point on the Ist ot 
June instant, and proceeded, by the election of a president and secre- 
tary, duly to organize the Board of Visitors for the year 1853. Imme- 
diately after our organization we were conducted by Colonel Lee, 
accompanied by the academic staff, through the several departments of 
the Military Academy, and thereby afforded an ample opportunity to 
become acquainted with its internal regulations and arrangements. 

By a vote of the board, committees were appointed upon the sub- 
jects of instruction, discipline, police administration, and fiscal affairs ; 
who, after having attended to the duties assigned them, reported to the 
board, and their reports are herewith transmitted. The examination 
of the cadets commenced on the 2d day of June, at 9 o'clock, a. m., 
and continued till 1 o'clock, p. m., and from 3 o'clock to 6 o'clock, p. 
m., and during the same hours, firom day to day, Sundays excepted, 
till the ISth day of June, when it was concluded. The examination 
was conducted in the presence of the Board of Visitors, chiefly by the 
professors in the several departments, aided by their assistants, and 
extended to all the branches of instruction through which the several 
classes had passed during the previous year. The nKxie of examina- 
tion was eminently thorough, and adapted to test severely the scholar- 
ship of the cadets. With out few exceptions, we are happy to report 
that the test was borne with distinguished success. 

At the board there was but one opinion as to the ^eat value of this 
institution to the American republic. The conviction was clear in 
every mind that by no other agency could military science be difiiised, 
and skill in the art of war attained, so generaUy and successfully as 
by this. If war is still to be practised among the nations, and if we 
as a nation have no guarantee of perpetual exemption from its calami- 
ties, then the cultivation of the art of^war, even to the highest possible 
degree, is entirely consistent with the strongest claims of humanity. 
Here knowledge becomes invested with the attribute of mercy as well 
as power. The truly skilful general, who knows how to adapt the 
best means to the end proposed, while he conquers, saves human life, 
and often saves but to conquer. 
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The moral power of ihis institution in its adaptedness to secure to 
our Union internal tranquillity, and preserve unbroken our pacific rela- 
tions with foreign powers, can hardly be over-estimated. In the high- 
est and most comprehensive sense it is national in its character, repre- 
senting in its members every State in our growing confederacy, and 
proffering its high privileges to intrinsic merit, regardless of the fac- 
tious distinctions incident to almost every form of human society. No 
sectional or social jealousies can here be awakened. The cadets are 
all the sons of the republic, and learn to regard with filial affection 
every part of it as tneir common country. At the very commence- 
ment of their cadetship, under the solemn sanctions of an appeal to 
their Maker, they pledge themselves to a life of fidelity to the Ameri- 
can Union ; and through the whole period of their training they are 
brought under influences admirably fitted to cherish and strengthen 
withm them a patriotism as broad in its scope and lofty in its aims as 
was the spirit which animated the immortal founders of this priceless 
confederacy. 

At the same time, by the efficient maintenance of this institution, 
foreign powers are admonished, that while it shall ever be our aim to 
render exact justice to them, we have both the disposition and the 
ability to maintain and defend our rights and honor as a nation. His- 
tory abundantly proves that an adequate state of national defence is 
the surest guarantee. for the continuance of national peace; and events 
in our own history, fresh in every mind, show that we have no arm ot 
defence on which we may rely with higher confidence than the skill 
and bravery of the sons of West Point. 

Moreover, if it is important to the perpetuity of our popular system 
of government that useful knowledge should be generally diffused 
among the people, what agents can be found more efficient in the ac- 
complishment of this end than the well-disciplined and highly accom- 
plished graduates of this institution — scattered as they are through 
every State of our Union — ^uniting theory with practice — illustrating 
the practical value of science — enlarging its boundaries — ^multiplying 
the sources of human happiness, and augmenting man's dominion over 
nature ? 

We all agree in sentiments of profound respect for the learning and 
high character, the wisdom and discretion, of the officers at the head 
of the institution composing the academic board. We were strongly 
impressed with the high physical, intellectual, and moral bearing of 
the cadets, and the evidence exhibited at their examination of their 
close attention to study, and their disposition and ability to learn. 

We are of the opinion that important improvements should be made 
in some of the present buildings, and that several new ones should be 
erected. We are entirely united in the conviction that nothing should 
be left undone necessary to place the institution in the highest state of 
eflSciency ; and that the present is the time to accomplish the object, 
while we have at the head of the War Department an oflicer who 
knows how to appreciate its value, firom its effects upon the welfare of 
the country, in war as well as in peace. 

1st. The revised regulations for the United States Military Academy 
require that instruction shall be given in cavalry tactics* To carry out 
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this requirement, we are all of us entirely satisfied that a new building 
should be erected without delay. A decent regard for safety to the 
lives and limbs of the cadets requires this, as well as their successful 
progress in this branch of instruction. It is the opinion of the superin- 
tendent that the course of equitation cannot be properly taught without 
it, and that the room now used for the purpose is extremely dangerous 
to the lives and limbs of the cadets. 

It is estimated that, in addition to the amount before appropriated, 
(S2,000,) the sura of $21,197 will be required for this object. 

2d. The cadets' hospital should be enlarged and improved. A brick 
front should be built extending to the centre, flush witn the front of the 
wings, to connect the wards with the additional space so formed by 
cuttmg the present windows into doors ; also, two projections in rear, 
equal in width to the north and south wards, whicn shall contain the 
staircases, water-closets, and bath-rooms ; the whole to be raised one 
story (ten feet) in addition to the present height of the building. To 
accomplish this will require an appropriation of $6,500. 

3d. Quarters for sixteen officers and two families should be con- 
structed, in the form of a brick building of two stories, with a basement, 
wnth two wings, (one for each family.) It is estimated that it will 
require about $28,000 to accomplish this object. 

4 th. Suitable additions maybe made to the quarters of the professors 
bv an appropriation, in addition to the amount already appropriated, 
(S3,000,) of $5,051 35. 

5th. Suitable stables may be erected by an appropriation, in addi- 
tion to the amount already appropriated, ($8,000,) of $7,491. 

6ih. We are of the opinion that the number of the cadets should be 
increased, so as to correspond with the number of Senators of the 
United States, by adding two from each State, and that the recom- 
mendations of Senators in each State should have great weight in se- 
lectingth^ cadets from their respective States to make up this increased 
number- 

7th. We are of the opinion that great care should be taken in th^ 
selection of cadets ; that is, to be made from among those who have 
the highest quahfications — physical, intellectual, and moral. 

8th. That the period of instruction should be extended to five years. 
This may be accomplished without any additional expense to the na- 
tion, and with great advantage to the cadets. They should be qualified 
to take and hold with honor to themselves the highest positions in civil 
as well as miUtary life. 

9th. We are of the opinion that the decisions of the academic board, 
as to the capacity and conduct of the cadets, and their qualifications to 
be admittecl and continued in the academy, should be considered as 
final and conclusive. 

10th. We are all of the opinion that the pay of the cadets should be 
increased, making it at least $28 20 per month ; and a very large ma- 
joriiy of the board aie of the opinion that it should be increased to $30 
per month. 

11th. We concur in the recommendations made by the Board of 
Visitors last year, that the pay of the superintendent should not be less 
than $3,000; that the pay of the instructors of French and drawing 
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should be made equal to that of the principals in other departments ; 
that the principal instructors of practical engineering and of artillery, 
&c., should be allowed the same compensation as other principal pro- 
fessors; that the first assistant instructor of drawing and French should 
be allowed the same pay as the first assistant in all the other depart- 
ments ; thai all the secondary instructors and teachers taken from the 
army should be allowed $10 per month extra pay ; and that the fencing 
master, who now instructs two classes, should be allowed the pay of 
$900 per annum. 

12th. If the period of instruction should be extended to five years, 
we are of the opinion that the study of elocution, writing, English com- 
position, history, and the evidences of Christianity, should make a part 
of the course to be arranged by the academic board ; and that the 
study of rhetoric should be postponed to the second year. For addi- 
tional facts and arguments in favor of the measures we recommend, we 
refer to the reports of the several committees above named. 

13th. We concur in the recommendation especially of the committee 
on instruction, that an appropriation of $5,000 should be made for the 
purpose of establishing at this point a museum of artillery^ and for the 
reasons by them stated. 

In conclusion, we would express the unmingled pleasure we have 
derived from the discharge of our duties as a Board of Visitors. Upon 
our arrival we were received with distinguished courtesy by tl* su- 
perintendent and other oflScers of the institution, and during the entire 
progress of our labors every possible faciUty has been afforded us for 
accomplishing the ends of our appointment. We close our investiga- 
tions and reluctantly leave this place, celebrated alike for its natural 
attractions and its historic interest, more profoundly impressed than 
ever with the importance of this Military Academy to the highest in- 
terests of our nation, and in the confident assurance that its future 
career will be as honorable as its past history has been useful and pa- 
triotic. 

HENRY E. DAVIES, New York, President. 

A. V. BRUMBY, Georgia, Secretary. 

DANIEL GOODENOW, Maine. 

WM. G. BATES, Massachusetts. 

E. W. ANDREWS, Connecticut. 

JOHN C. GROOME, Maryland. 

K. RAYNER, North Carolina. 

JAMES PURVIANCE, Mississippi. 

DWIGHT JARVIS, Ohio. 

JOSHUA BAKER, Louisiana. 

GEORGE T. WARD, Florida. 

GEORGE TEMPLE, loioa. 

HENRY S. BAIRD, Wisconsin. 

FRANCIS HEWSON, Pennsylvania. 
To the honorable Secretary of War. 
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Report of the Committee on Fiscal Affairs. 

The committee on fiscal affairs, having performed the duty assigned 
them, beg leave to report : 

It appears that the amount appropriated by Congress 
for the support of the Military Academy tor the fiscal 
year ending June 30, 1853, was, as per statement A. . $130,050 00 

Of this sum, according to the usages of the War Depart- 
ment, there was to be disbursed under the direction of 
the Paymaster General's department 83,470 00 

Leaving 46,580 00 

to be disbursed under the direction of the Engineer department, 
which is the branch of the War Department having the immediate 
supervision of the Mihtary Academy. 

The above sum of $83,470 is appropriated to the following ob- 
jects, viz : 

For pay of oflScers, instructors, cadets, and musicians... $80,409 00 

For commutation of subsistence 2,263 00 

For commutation of forage of officers' horses 768 00 

For oommutation of clothing for officers' servants 30 00 

Making the aforesaid sum of 83,470 00 

Of this last sum, $59,375 56 have been expended on account of the 
pay of the corps of cadets from July 1, 1852, to April 30, 1853, in- 
clusive, which IS the date of their last payment. 
The amount to be disbursed under the direction of the 
Engineer department, as before stated, is, as per state- 
ment B $46,580 00 

The amount of appropriations for the fiscal year ending 

June 30, 1852, unexpended, was, as per statement B- . 10,688 94 
But there were received from other sources the following 
sums, as per statement B, viz : 

For wood cut on public land $223 87 

For lumber, &c 86 43 

Forlead 7 88 

For two worn-out oxen 128 94 

For eight condemned horses 74 41 

521 53 

Making an amount of 67,790 47 

available for the purposes of the institution during the 
fiscal year ending June 30, 1853. 

Of this sum, it appears there has been expended to June 

7, 1853 29,312 79 

Leaving an amount available on the same day of. . 28,477 68 
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Of this sum, there remained in the treasury undrawn . . . $24,500 00 
And in the hands of the superintendent 3,977 68 

28,477 68 



By "the treasury" is meant the Treasury of the United States, from 
which the amounts are drawn upon estimates made for each particular 
subject ; and all the moneys are kept in the treasury till requisitions, 
upon proper estimates, are made. 
The amount of available means in the treasury and in the 

hands of the superintendent, other than the sums ap- 

Sropriated for the gradual increase and expense of the 
brary, board of visitors, cavalry-exercises hall, appa- 
ratus for warming buildings, new equatorial telescope, 
purchase of artillery and cavalry horses, and forage for 

artillery and cavalry horses, is $12,214 65 

which IS to the cre<fit of the fund for current and ordi- 
nary expenses. 

And of this sum, about 3,500 00 

will be expended during the present month. 

Leaving a balance to be applied to the objects speci6ed 
of 8,714 65 



There has been heretofore appropriated, for the construction of a 
building for the instruction of cavalry tactics, the sum of $2,000 
none of which has been expended, because the amount is entirely in- 
adeouate to the purpose contemplated. This sum is still subject to 
the ciirection of the superintendent, and must remain unexpended till 
a further appropriation is made by Congress. According to the esti- 
mate of the superintendent, $19,197 more will be necessary to the 
erection of such a building as will be in keeping with the character of 
the institution and necessary for the public service. 

The committee are convinced of the great importance of the con- 
templated improvement, and advise its recommendation in the general 
report of the board. 

After exhibiting the foregoing statement of the fiscal affairs of the 
Military Academy, the committee have but little to add to the com- 
ments of previous boards. The system of administering the finances 
of the institution being the same now it has been for years, the com- 
mittee can do but little more than to report the statements of their 
predecessors. The committee have had extended to them every facility 
lor examining the books and vouchers, and the manner of keeping the 
accounts in the office of the quartermaster and treasurer, the faithful 
head of which, Lieutenant R. S. Smith, and his able and accomplished 
clerk, Mr. F. ]jewlands, have, with the utmost politeness and alacrity, 
submitted the books and vouchers to our examination, and furnished 
us promptly with all the information called for. 

Paper marked B shows that the expenditures for the current and 
ordinary expenses of the institution during the past year amount to 
$29,312 79. Paper marked C exhibits the amount paid to the oflScers, 
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instructors, and professors connected with the Military Academy on 
account of" their connexion with the army, to be $35,805 72 ; the ad- 
ditional amount paid them in consequence of their duties at the insti- 
tution, $17,630 04; and theJf total pay to be $53,435 76. Paper 
marked D shows the expenditures on account of the cadets for the 
past year to be 877,309 79, each cadet receiving $24 per month, as 
now provided by law. 

From this it appears that the annual expenditure for the 

current and ordinary expenses of the academy is $29,312 79 

The pay of officers, instructors, and professors, beyond 

the amount paid them as officers of the army 17,630 04 

Thepayof tlie cadets 77,309 79 

Amounting in all to the sum of 124,25 2 62 

This amount of expenditure the committee consider to be very small, 
compared with the very great importance of, and benefit derived from, 
the Military Academy. 

The committee, in looking over the amount of the salaries paid to 
the professors in the academy, discover that the professors of drawing 
and French are paid only $1,500, while the other professors are paid 
$2,000. The committee can see no reason or justice in this. Upon 
inquiry, as well as from what we have witnessed, we are led to be- 
lieve that the labors of the departments of drawing and French are 
equal to those of the other professorships ; and of the great import- 
ance of those branches of education in the Military Academy, the 
committee have become now thoroughly convinced during the progress 
of the examination. The present head of the department of drawing 
is a gentleman of whose genius and reputation the country should feel 
proud ; and we therefore advise, in common with several boards of 
visitors that have preceded us, that the general report of the board 
recommend that the salaries of the professors of drawing and French 
be increased to $2,000, the salary paid the other professors. 

There has been heretofore appropriated the sum of $3,000 for im- 
provement and additions to officers' quarters. This sum is still subject 
to the direction of the superintendent, who has hesitated in its exjpendi- 
ture, for the reasons that it is entirely inadequate to the object had in 
view. There are seven professors whose quarters are so small and 
restricted as to render them inconsistent not with comfort, but with 
their absolute wants. Many of these gentlemen have families, for 
whose comfort their present quarters are entirely too small, leaving 
them no apartment for study, or for the arrangement of apparatus, 
books, drawings, cabinets, &c. From the estimate of the superin- 
tendent, an additional appropriation of $5,051 35 will be required in 
order to make such improvements to officers' quarters as are abso- 
lutely necessaiy ; and the committee earnestly recommend that such 
additional appropriation be asked for. 

The committee have become convinced, from an examination of the 
manner in which the cadets are paid, and the amount of pay allowed 
them, that the pay of the cadets should be increased from $24 to $30 
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r month. The committee do not believe that the pay should exceed 
_^ieir actual wants; and they are of opinion that $30 per month is as 
Ettle as the cadet can get along with, without aid from his parents or 
friends, or incurring debt, which should be guarded against if possible. 
The cadets receive their pay once every two months. From paper 
marked D, it appears that the amount actually necessary for the sup- 
port of each cadet for two months, is $53 63; whereas the amount 
received from the government of the United States by each cadet for 
two months, is $48; leaving a difference of $2 76 J per month, or 
S33 18 per year, amounting in the four years' course to $132 72, 
which must be paid by the graduate after his graduation, or liquidated 
from his private means. Paper marked E shows that for four years, 
from May 1, 1849, to May 1, 1863, the pay of the cadets actually did 
fall short of the amount required for their support $4 97 for ten months, 
being $29 82 per year, or $1 J9 28 for the four years. From an exam- 
ination of the books in the Treasury Department, it appears that the 
amount of deposits from private resources, by the present graduating 
class of fifty-one cadets, amounts to an average of $55 48 ; and yet 
iwenty-one of them are in debt to the average amount of $16 63, and 
thirty leave $31 38 to their credit. So it seems that, with the present 
pay, the most economical, but for private resources, would leave it in 
debt to an amount averaging $24 10 each. 

If the government pretends to educate a portion of its sons for its 
own special use, it should do so in fact and m deed. The gratitude 
and respect which the soldier should feel for his country, that has 
adopted and ejjucated him, should suffer no abatement by the consider- 
ation that but for private aid he could not have Supported himself. 
Besides, the present insufficient pay gives to those young men whose 
friends and parents may be in affluent or easy circumstances a decided 
advantage over those who have no such reliance for assistance. The 
committee believe, from information received from authentic sources, 
and from a thorough investigation of the subject, that $30 per month is 
necessary to defray the expenses of each cadet, so as to enable him to 
live respectably. 

By a wise regulation, the cadets are not allowed to receive their pay 
m person except in special cases, and then only in inconsiderable sums 
and by special order from the superintendent. The treasurer receives 
their pay, passes the amount to the credit of each in the books of his 
^ffice, and also in a pass-book furnished to each cadet on his entering 
the academy; and m the pass-book, as well as in the books of his 
office, he enters every article purchased by the cadet. Each cadet is 
Jnus enabled to see at a glance the state of his account, the amount of 
his indebtedness, and the amount to his credit. No cadet can procure 
^y article except on an express order from the superintendent, who 
"as thrown on him the responsibility of seeing that economy is observed, 
and that the cadets are kept within the limits required by the state of 
ineir funds. The committee can discover no change or improvement 
Jp he recommended in the present admirable system of disbursing the 
»"nd appropriated for the pay of the cadets, and of checks against 
carelessness and extravagance in paying it out. 
The comoiittee have confined tnemselves, in their recommendations 
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for additional appropriations, to those objects only for which appropri- 
ations have been heretofore made, but which have not been expended, 
of the inadequacy of the appropriation to the purposes contemplated. 
These the committee considerea as coming within their especial prov- 
ince, as being connected with a statement of the fiscal affairs of the 
academy. The failure of the committee to recommend appropriations 
suggested by other committees is not to be construed into opposition 
or disbelief of their necessity. 

K. RAYNER, 
GEORGE T. WARD, 
DANIEL GOODENOW. 



A. 

Statement showing amount of appropriations for support of the United States 
• Military Academy for the fiscal year ending June 30, 1853. 

Amount appropriated $130,050 GO 

Amount to be disbursed under direction of the Paymas^ 
ter General's department, as follows, viz: 

Pay of officers, instructors, cadets, and mu- 
sicians $80,409 00 

Commutation of subsistence 2,263 00 

Commutation of forage for officers' horses. • 768 00 

Commutation of clothing for officers' ser- 
vants 30 00 

^ 83,470 00 

Amount to be disbursed under direction of the Engineer 
department, as follows, viz: 

For as per statement B 46,580 00 

130,050 00 



The sum of $69,376 66 has been expended on account of the pay 
of the corps of cadets, from July 1, 1862, to April 30, 1863, inclusive. 

R. S. SMITH, 
Lieutenant^ and Quartermaster V. S. Military Academy. 

Quartermaster's Office, U. S. Military Academy, 

New York, June 9, 1863. 
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C. — Sfatemenl of the ranky pay, and emolumenU of the officersy professors and 
instructors^ connected with the United States Military Academy at West 
Point, N. Y. 



Bank. 



Army pay 
per annam. 



Pay on duty 

at the 
Academy. 



Pay. 



Saperintendent 

Professor of engineering. 
1 aasifltant professor 



Brevet colonel $2,628 00 



1 do 

Professor of natural and ex- 
perimental philosophy. 

1 assistant professor 

1 do 

1 do 

Professor of mathematics. . 
1 asastant professor 



Ist lieutenant engineers and 

brevet captain. 
2d lieutenant of engineers.. 



Ist lieutenant of artillery.. 

Ist do of infantry.. 

2d ....do of artillery.. 



5 do 

I^fessor of chemistry, &c 
1 assistant professor 



Ist lieutenant of topographi- 
cal engineers. 
2d lieutenant of artillery 



1 do 

lYofessor of ethics.. 
1 assistant professor. 



1st lieutenant of artillery 

and brevet captain. 
2d lieutenant of artillery. .. 



1 do 

Professor of drawing 

1 assistant professor 

«..«• .... UO. ...a... ...... 

Instructor of practical en- 
gineering. 

1 assistant instructor 

1 do 



1st lieutenant of artillery 

and brevet captain. 
1st lieutenant of infantry. .. 



Professor of French. 
1 asttstant professor. 
1 do 



Ist lieutenant of artillery. .. 

Captain of engineers, com- 

maading company. 
2d lieutenant of engineers... 
Brevet 2d lieut. of engineers . 



1 do 

Instructor of infantry tac- 
tics. 

3 assistant instructors 

1 do 



1 instructor of artiUeryand 
cavalry. 

1 aaristant instructor of ar- 
tillery. 

I ass't instructor of cavalry. . 

1 ass't instructor of cavalr}'. . 

1 instructor of fencing 

1 surgeon 

1 asibtant surgeon 

1 adjutant 



Ist lieutenant of infantry — 
Ist lieutenant of artillery. .. 

2d do do 

Ist lieutenant of artillery 

and brevet major. 
Ist lieutenant of infantry. .. 

2d do do 

1st lieutenant of artillery 

and brevet mi^or. 
Ist lieutenant of artillery 

and brevet migor. 
1 st lieutenant of dragoons . . . 
2d lieut. mounted riflemen.. 



1st lieutenant of artillery 
and brevet captain. 



981 96 
981 96 



834 00 
834 00 
774 00 



981 96 
3,870 00 



834 00 

774 00 



834 00 
834 00 



1,002 00 

834 00 

1,302 00 

981 96 
981 96 



834 00 

834 00 

774 00 

1,074 00 

2,502 00 

774 00 

1,668 00 

834 00 

1,077 96 
1,077 96 



1,788 00 

1,470 00 

834 00 



$2,000 00 
200 04 



2,000 00 
348 00 



2,000 00 
200 04 



2,000 00 
348 00 



2,000 00 
348 00 



1,500 00 
348 00 



1,500 00 
348 00 



926 00 

360 00 
120 00 



720 00 
'363*96 



$•2,628 00 
2, 000 00 
1,182 00 

981 96 
2,000 00 

1,182 00 

834 00 

774 00 

2,000 00 

1,182 00 

3,870 00 
2,000 00 
1, 182 00 

774 00 
2,000 00 
1, 182 00 

834 09 
1, 500 00 
1,350 00 

834 00 
1,302 00 

981 96 

981 96 

1,500 00 

1,182 00 

834 00 

774 00 

2,000 00 

2,862 00 

894 00 

1,668 00 

834 00 

1,077 96 
1,077 96 
720 00 
1,788 00 
1,470 00 
1, 197 96 



35,805 72 17,630 04 



53, 435 76 



In addition to army pay, all officers receive an additional ration for every five years* service, 
the value of which is commuted at $6 per month. All the above disbursements are made by 
the pay department. B. 8. SMITH, 

LietUenantt and qmrtennaster U, S, MUiiary Academy. 

JniB 9, 18&3 



Digitized by 



Google 



192 



S. Ooc. 1. 









it 

hi 
1*1 



2 8S2 

>» -S "2 



I 



1|? 

S's 

Jfot 
> P 



II 




'•mooin OAU joj 9iq«o 
-f|dd« lononre oJiviaAV 



8 S 



sse 



8 ? 9 S 8 



*m|)aoai 
0M1 JOJ lunoara atuaAy 



§ s 



9So 9 



^ oT 



S S3 8 ss s s s 

S ^ g S 8 a 8 



'tianoim (bioj, 






r? *2 fl 



8 a 






§ § i 8 S S S 



MUdy POT qaww 






§ 

cT 



iS & s: fs 8 

g o S 2 " 



■Xraoiqaj pnv Xrannvf 






S9 



5 8 s 



s s 



8 8 
I 2 



ss 



6 
S 






a s 8 



'laqoioo Pv* 'aqmsidas 



S So ?S2 

2 s is 



r: 2 



S S S 8 
f: 8 2 « 



imSny pnv Xpif 



S i i§ i § § § S § 




Digitized by ^ 



S. Doc. 1. 



193 



4 i 

E J 

^ i 



I 

< 

i 



I i 



1 



S S 



8 S 

8 8 



8 8 
S S 



1'! 



Si 



8ei83SSS28!;8SS8 



^ » 



2R SS Si 8 e; s; 
« 8 9 S S 3 



S2SSS8S8)8SS 
»8S8|g|Sg§3 



s n 



s 



? 8 s; s 

-^ 8 § - 



?: :>: S 8 S 



S 8 



8 9 2 

c» CO 00 



S 8 8 8 S 
8 S S S S 



8 

a 



1 i 



f 

1 



8 
I 



8 

9 



8 
I 



8 So 
2 SS 



9 



8 8 8 8 S« 
§ i « S 8 



e; 2S 
§ § 



IKnl 



a 



Part ii— 18 



! ^ 

1 ^ 

il 



Digitized by 



Google 



194 



S. Doc. I. 



E. 

Abstract of authorized amourUs paid by the treasurer of the United States 
Military Academy ^ on account of the corps of cadets, for the four yean 
commencing May 1, 1849, and ending May 1, 1S53, exhibiting the 
annual total amount, the average amount for tvx> months, together with the 
amount applicable for each cadet for tvx) months. 



May and Jane, 1849 ^ 

July and August, 1849 - - • 

September and October, 1849 

November and December, 1849. .. 

January and February, 1850 

March and April, 1850 



May and June, 1850 

July and August, 1850 

September and October, 1850.. 
November and December, 1850. 
January and February, 1851 . . . 
March and April, 1851 



May and June, 1851 

Joly and August, 1851 

September and October, 1851... 
November and December, 1851 . 
January and February, 1852 . ... 
March and April, 1852 



May and June, 1852 

July and August, 1852 

September and October, 1852... 
November and December, 1852 . 

January and February, 1853 

March and April, 1853 



Total average 74,602 



I 



$17, 

14, 

11, 

9, 

9, 

8v 



722 32 

330 50 
260 60 
913 00 
757 49 
.865 03 



18, 
14, 
11, 
10, 

11, 
9, 



308 83 
945 02 
627 14 
588 38 
016 48 
371 30 



18, 
13, 

11, 
9, 

10, 
8, 



623 82 
938 86 
007 74 
903 41 
589 04 
931 67 



17, 
14i 
12, 
11, 
11, 
9, 



934 23 
751 38 
353 93 
375 29 
283 98 
610 98 



t 



I" 



$71,848 94 



75,857 15 



72,994 54 



77,309 99 



11 



1^ 



$11,974 82 



12,642 85 



12,165 76 



12,884 82 



12,417 06 



Amount received from the government of the United States by each cadet 
for two months 



Difference between hu pay for two months and the amount expended by 
each cadet, which must be liquidated by bun either after graduating or 
from his deposits made on entering the United States Military Academy 



1^ . 

8>;ga 



$52 06 



53 40 



52 89 



53 63 



52 97 

48 00 



4 97 



5 

• 

1 



234 



RECAPITULATION. 

Average amount expended for one year $74,502 65 

Average amount expended for two months 12,417 06 

Average amount applicable for each cadet for two months 5297 

Amount received from the government by each cadet ^t two months 4800 

E. S. SMITH, LieuUtunU, und TVeanawr U, 5. M. A. 
Trbas itur's Officx, Wbst Poi5t, June 9, 1853. 
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Report of the Committee on Police. 

The committee to whom was intrusted the inquiry into the police of 
the Military Academy, have the honor to report : 

That they are under many obligations to the efficient officers of this 
post for the valuable aid rendered to them in their labor of investiga- 
tion. Your committee had free access to every building, room, book and 
paper; every information sought for was readily given, and nothing 
withheld. 

They found the principal building neat, substantial, and well adapted, 
with some ^exceptions, to the wants of the institution. They visited 
the library and examination hall, the chapel, barracks, riding school, 
stables, hospital, officers' quarters and dragoon quarters. No improve- 
ments suggested themselves as being required in the examination hall 
and chapel. The cadet barracks were found clean and well ventilated. 
It is recommended that the sliding curtains which partition some of the 
rooms be removed, and the inspecting officer will thus have facility to 
discharge his duties. Some alteration in the interior arrangement of 
the entries and stairways, designed for a strict surveillance over the- 
cadets during study hours, have been suggested and are highly approved.. 
Your committee found the riding hall (which had formerly been erectedi 
for the storage of gun-carriages) totally unfit for its present purpose ;. 
inconvenient from its size, ana dangerous from the peculiar irremediable 
features in its construction — whereby many accidents have occurred, 
and some have resulted seriously to the cadets. To unnecessarily ex- 
pose these young men to the loss of life and limb, while acquiring know- 
ledge in an essential branch of their profession, is at war with the dic- 
tates of policy and humanity. An appropriation sufficient to complete; 
a building of instruction in this most important arm of the public service 
cannot be too strongly urged. 

The hospital ought to be improved and furnished with the proper ap- 
pliances for the recovery of its inmates. Alterations in the present 
system of employing nurses, as recommended by the surgeon to former- 
lioards, should be adopted. 

An appropriation ot $400 is asked for such food and nourishment as. 
may be required in the sick rooms. 

Many of the officers are not furnished with quarters, while some of' 
the buildings occupied as such are inconvenient and uncomfortable.. 

The especial attention of the government is called to the want of the 
proper stabling room at this post. The present buildings are in a state 
of decay, badly ventilated, and afford but poor shelter from the cold 
winter storms; many valuable animals have consequently been lost, or 
80 seriously injured as to be un6t for service. Your committee recom'- 
mend an appropriation for the buildings which have been designed to 
protect this species of the public property. Some additional grading; 
upon the plain in front of tne flagstaff is needed as room for infantry 
manoeuvres. 

The dragoon quarters were inspected. The sleeping apartments are 
badly ventilated, and are not adapted to promote the health and decent 
comfort of the men. To sustain this opinion a single instance is cited i^ 
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twenty-four men lodge for the night in one room, which only should be 
tenanted by one-fourth of that number. 

Your commiltee recommend the removal of the confectionery from 
the limits of the public property, because they believe it has not an- 
swered the end aesigned. It tempts the cadet into extravagant and 
unprofitable habits, involves him in debt, adds nothing to his health; 
besides, it is out of keeping with the stern military rigor so character- 
istic of the academy. 

Your committee now proceed to give their views upon the code of 
government in the particular department allotted to their investigation. 
They will not go into details, but simply state that the rule* and regu- 
lations for the conduct of the cadet are admirably designed to promote 
his physical, mental and moral vigor ; they prepare him for the service 
of his country, and in no way do they conflict with its republican spirit. 
Reward is given where merit has won it, and punishment is inflicted 
where it cannot be avoided. By a wise combination of varied instruc- 
tion with rigid discipline, the graduate is made a useful citizen and effi- 
cient soldier ; he draws on the resources he has acquired, and turns 
them to the profit of his country. Labor and enterprise, guided by his 
skill, bring her wealth and prosperity; for here he has been taught to 
run a locomotive, to work a saw-mill, and build a bridge, at the same 
time that he is trained to lead her armies to victory, to conquer an 
•empire, or drive the invader from her shores. In peace or war he re- 
pays with compound interest the cost of his instruction. Your com- 
mittee having now discharged their duties, will return to their homes 
<x)nvinced of the gr^at practical utility of the institution, and with a 
nigh estimate for the integrity of the* gallant men who now hold its 
ffuanagemeDt in their keeping. 

F. HEWSON, 
JOHN C. GROOME, 
DWIGHT JARVIS. 



Report of the Committee of Instruction* 

Gentlemen: We find thorough instruction in all the departments 
to have been the constant aim of tne academic staflf, and to have reached 
a high degree of perfection. 

From the mode of conducting the public examinations; the recita- 
tions of sections in their own rooms throughout the course; the high at- 
tainment of so large a number in every class; the subdivision of the 
classes into small sections, with an assistant for each; the visit of the 
professors to all parts of the classes to which they respectively beloiig» 
looking over, instructing, and properly directing all their assistants, thus 
insuring the daily recitations of every individual member of the classes, 
and a thorough understanding of the studies so absolutely demanded, 
we see the happiest results. It proves to us incontestibly the labor, 
patience, skill, and high standing of the professors in the varicMis de- 
partments of the institution. 

We are soriy to have found many cases of bad elocution; sometimes 
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firom indistinctness of articulation and omissions of words. We would 
therefore recommend more attention to the English studies — ^the intro- 
duction of rhetoric and elocution, even at the cost of neglect of some 
branches now taught in the institution, or an extension of the course of 
studies to^rc years. The latter would possess the double advantage of 
including all, and permit such a judicious subdivision of the present 
course as to mitigate its severity. 

We are of the opinion that a museum of artillery is much wanted 
here. France and England have them on a very large scale. We 
would therefore recommend one for the West Point Academy, to con- 
tain the arms of the different nations with whom we may be at war. 
For this purpose we would further recommend an appropriation of five 
thousand dollars, with which to purchase all the different kinds of arms 
and models used by civilized nations. 

There is a room here in which our trophies are deposited which can 
serve for a number of years for this purpose, and will render all future 
expenditure very small. That this country should have the means of 
keeping up with the various improvements in all arms, is so evident as 
to require no argument. We would, however, suggest that every art 
should have its history; and as a further reason, it would be a saving 
of treasure to the nation by preventing the testing of arms the utility of 
which may have long since been settled. 

In conclusion, it is with great pleasure we can assure you that in the 
given time of four years as much has been accomplished as could be ; 
that the professors and their assistants are justly entitled to the highest 
commenaation; that the acquirements of the cadets are highly honora- 
ble to them ; that the object of the government in the establishment of 
the institution, in a miHtary point of view, has been attained, and that 
the whole country has been greatly benefited by the diffusion of scien- 
tific and military information. 

JOSHUA BAKER, 
JAMES PDRVIANCE, 
E. W. ANDREWS. 

West Point, June 16, 1863. 



Repoit of the Committee on Discipline. 

The committee on discipline report, that the duty assigned them hast 
been discharged with all tne care practicable. The rules and regula- 
tions touching this branch of the service have been so long maturing 
under the advice of able and practical men, that it may appear presump- 
tuous on the part of the committee to recommend any material modifi- 
cation of them. They seem in the main to be wisely adapted to ac- 
complish the end designed — ^the highest degree of order attainable. The 
committee, however, afler careful deliberation and inquiry, cannot re- 
sist the conviction that such rules as require all matters in relation to* 
cadets which have been heard and decided by the academic board here,. 
to be reported to the Secretary of War for his affirmation or reversal^ 
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should be so far modified as to withdraw from the War Department the 
power to return a cadet here who has been found deficient by the aca- 
demic board, or whose demerit has reached the point now provided by 
the regulations of the academy. It seems to the committee that tile 
superintendent and able officers now here, as well as those usually de- 
tailed for this service, are fully qualified to determine finally and con- 
clusively^ upon the two subjects above indicated. They who see the 
cadets daily, hear their recitations, and are familiar with the conduct of 
each in the minutest particular, it can hardly be necessary to argue 
must be, of all others, the most suitable persons to determine upon the 
propriety of admitting or returning them. The practice of returning 
cadets to the academy by the authorities at Washington, after a suspen- 
sion or dismissal by the academic board, which the committee are in- 
formed has to some extent prevailed, it is easy to conceive may, and 
indeed must, become injurious. A cadet who feels that there is a power 
elsewhere to whom he can appeal, and where through his friends be 
can bring to bear an influence sufficient to restore him to his place, not- 
withstanding he is incapable of mastering the course of studies pre- 
scribed for him, or has by his conduct forfeited the confidence of^ his 
instructors, and given the most indubitable proof that he does not appre- 
ciate the liberality of the government in providing for his education, it 
requires no reasoning to convince any one, may do great mischief by 
his evil example ; and when returned here, in the case supposed, his 
power to do evil is greatly increased, by urging upon his companions 
his own success in setting at nought the authorities here. Assuming 
that the object of the government in maintaining the school is to obtain 
for education the best intellects the country afibrds, as well as young men 
of good character, it seems to the committee very clear that a cadet being 
found deficient in intellect, or who has so deported himself as to re- 
ceive the number of two hundred demerit marks in anyone year, should 
at once, and forever, give place to another who can acquire the confi- 
dence of the officers in charge of the academy. When it is considered 
that each cadet is, on two successive days immediately following any 
report of his delinquency, apprized of the precise character of the charge 
against him, and has, by an application to the superintendent, a right to 
be heard, and will be relieved from the charge if he presents a reasona- 
ble excuse, or shows any error in the officer making it, the argument in 
favor of permitting the decision here, touching the conduct of a cadet, 
to be conclusive, is greatly strengthened if not rendered impregnable. 
The committee are very decidedly of opinion that a modification of the 
rule, of a change of the practice in these two particulars, cannot be too 
strongly urged. Abundant evidence has been furnished the committee 
of the vigilance of the officers in enforcing the rules for the discipline of 
the corps. It is seen in the order and neatness of the quarters of theca- 
dets ; in their gentlemanly and manly bearing ; in the facility and accu- 
racy with which their duties on parade are performed ; and last, though 
not least, jn their examination, which, though thorough and rigid, has 
•been quite satisfactory, and creditable to teacher and pupil. The com- 
mittee take great pleasure in tendering to the officers and professors of 
ahe academy their most cordial thanks for their kindness in coromuni- 
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eating information upon every subject, and exhibiting to the committee 

every matter they desired. 

DWIGHT JARVIS, 
HENRY S. BAIRD, 
GEORGE TEMPLE. 
West Point, June 14, 1863. 



Report of the Committee on Administration. 

West Point, June 11, 1853. 

The committee do not feel called upon to suggest any changes in the 
organization of the academic staff, nor can they perceive that any such 
changes are necessary for the welfare and prosperity of the institution. 
Everything indicates that the administration of its affairs is in good 
hands, and that the whole country may reasonably expect from it the 
most desirable results. The regulations established for its government 
are duly enforced, and the cadets appear to yield to them a cheerful 
obedience. 

The attention of the committee has been drawn to the consideration 
of the expediency and necessity of erecting a new building for cavalry 
exercise. We are aware that the subject has been before Congress, upon 
the urgent recommendations of former boards of visitors, and we cannot 
add to the force of the arguments made use of by them in favor of the 
measure. We should regret to be compelled to believe that there is a 
greater indifference to the safety of human life and Umbs in this coun- 
tiT than in most others. It is enough for us to say that, in the opinion 
of the •superintendent, the course of equitation cannot be properlv 
taught without it, " and that the room now used for the purpose is 
extremely dangerous to the lives and limbs of the cadets." In this 
opinion we entirely concur. The appropriation required for the erection 
of such a building will amount to some $20,000. We can hardly ex- 
cuse ourselves if we neglect to bring this subject, so far as we are able 
to do so, most emphatically to the notice of those who have the power, 
and we doubt not the disposition also, to remove the evil. 

The committee concur in the opinion of the surgeon, that the hospi- 
tal for the cadets now occupied is veiy defective in the number, tne 
arrangement, and the ventilation of the wards, and wanting in many of 
the comforts and conveniences so important to such an establishment. 
There are but five rooms that can be occupied by the sick, and these 
are only capable of accommodating ten patients — two in each room. 
It is estimated that the sum of $6,500 will be necessary to make such 
additions and improvements as the health and comfort of the cadets 
absolutely require. We concur also in the opinions expressed by the 
Board of Visitors last year, that the dwellings of the professors do not 
afford them adequate accommodations ; that they should be enlarged, 
and a study or office should be erected for each adjoining his quarters. 
It is estimated that the sum of $5,051 35, in addition to the sum 
already appropriated, ($3,000,) will be required for this purpose. 

We concur also in the opinion that additional buildings should be 
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erected for the use ol the assistant professors, and of oflScers detailed 
as acting Eissistant professors, who now occupy rooms in the cadets* 
barracks, and for others. It is estimated that the sum of $28,000 will 
be needed for this purpose. 

To erect such new stables as are deemed necessary, it will require 
an additional appropriation of $7,491. 

If it shall be the intention of Congress to increase the number of 
cadets corresponding with the number of Senators of the United States, 
it may not be deemed a work of supererogation for the committee to 
express the opinion that such increase may be made without any addi- 
tional expense for instruction. The academic staff, as at present or- 
ganized, will be sufficient, with such officers as may be detailed from 
the army without injury to the public service, to supply the additional 
instruction which may be required. 

If the cadets educated here are not needed immediately and directly 
for the public service, still the influence ot their education, skill, and 
example diffused through the community in the walks of private life, 
will be of immense advantage to the nation. It is a mistake to sup- 
pose that theirs is a life of idleness. No men Uving are required to be 
more industrious. It is the crowning excellence of the institution that 
arrangements are made by which all their time is suitably employed. 
They, while here, have no time to contract vicious habits. The delu- 
sion is dispelled, if they ever before were under its influence, that they 
can become wise and learned without study, or distinguished without 
merit. If it is indeed true that " intelligence is the life of liberty," we 
shall have in them a self-sustaining and ever-increasing power, diffusing 
sentiments of respect for our national Union, discountenancing sec- 
tional jealousies and combinations, and ever ready to maintain the 
cause of law and order, to enforce justice, and defend the rights of the 
nation against internal and external aggression. 

From a careful investigation of the subject the committee have come to 
the conclusion that the pay of the cadets should be increased. Previously 
to 1846 it was $28 20 per month ; it is now $24 per month. For the 
last four years there has been a deficiency, on an average, of a fraction 
short of $2 40 per month in the pay of each cadet to meet his expenses. 
The consequence is, that many of them, after practising the most rigid 
system of economy, are obliged to leave the institution involved in debt. 
Those who have escaped this humiliating position have usually had aid 
from their friends, or some other means than their pay, to meet a por- 
tion of their expenses. 

If military strength is worth anything, it is worth all it will cost to 
maintain this institution in the highest degree of efficiency. The ex- 
pense of acquiring and preserving military science by its agency is 
small indeed, compared with the expense, in other nations, of support- 
ing large standing armies. It gives us moral power, which tends 
greatly to secure internal tranquillity and peace with other nations. In 
the event of war, the guiding spirits in its operations must hereafter 
come from among those who have graduated here. Indeed, we shall 
never be able to compute the value of the services of those who com- 
manded the volunteer corps at Buena Vista, and in the subsequent 
batdes in Mexico. 
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Whfle the committee are not prepared to recommend a higher stand- 
ard than that now required by law as a qualification for admission to 
the academy, they will take the liberty to suggest that too much care 
cannot be taken in selecting for cadets young men of undoubted talents. 
The institution is maintained lor the benefit of the whole nation, 
and not to give patronage to those who recommend or appoint the 
cadets. This object should be kept in view. It is no benefit to the 
nation or to the individuals selected that persons should be sent here 
for short periods without suflScient physical or mental power to enable 
them to stand the test of a critical and thorough examination. They 
should at least possess " a genius for hard work." 

If the period for instruction should be extended to five years — and 
we are of the opinion that it should be — more attention could be given, 
and with much profit, to acquiring a more thorough English education 
and a knowledge of the Spanish language, now made aJmost indispen- 
sable in the education of oflScers of the army. Our cadets should be 
qualified to take and hold advantageously not only the highest positions 
in the army, but the highest positions also in civil life. 

DANIEL GOODENOW, 
A. V. BRUMBY, 
WM. G. BATES. 

To the Board op Visitors. 




Corps of Engineers. 

The Engineer department is seriously embarrassed by the ^Sftt^of 
officers, and must, therefore, again press the necessity of an iucrease 
of the corps. 

As considerable time must at any rate be consumed in effecting an 
augmentation, only to be safely brought about by small annual addi- 
tions, it is the more urgent that the earliest provision practicable be 
made. 

The services of the officers of this corps owe their value not to their 
academical education merely nor mainly, but to a practical engineer 
education acquired in long-continued professional pursuits, upon which 
they all engage the moment they graduate, and in which they are 
thenceforward incessantly occupied. These, besides great personal 
attention and labor, involve the application in every form of the scien- 
tific principles acquired at the acaaemy ; the prosecution of studies in 
various branches of science and knowledge ; the personal supervision 
of complicated constructions ; the management of large bodies of me- 
chanics and laborers ; the various business transactions connected with 
qualities, prices, purchises, contracts, &c. ; the safe regulation of dis- 
bursements ; together with punctual and exact accountability at the 
treasury, &c., &c. These, and such Uke matters, constituting a prac- 
tical school, through which it is indispensable to pass for the officer to 
be fitted for the higher and greater responsibilities devolvmg on his 
growing experience. An increase in numbers can only be saiely made, 
therefore, by additions to the foot of the corps. That it can thus be 
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safely made has been demonstrated by the success that has attended 
an invariable adherence to that course for half a century. 

In general terms, the proposition is to add to the foot of the corps 
yearly, for a few years, a small number of qualified graduates of the 
. United States Military Academy, and to make, within the same period, 
promotions v ithin the corps gradually and to a fixed extent. The av- 
erage annual addition, the total addition, and the process to be specified 
in the law. 

Of the forty-three commissioned officers of the corps of engineers, 
deducting fifteen who are employed either in the office of the Engineer 
department, in duties of the military academy, or on the coast survey, 
&c., and six of the youngest lieutenants, who have not yet had the ex- 
perience requisite lor taking separate charge of operations, there re- 
main but twenty-two officers. Of this, number, moreover, six are em- 
ployed in California, or on the route to Oregon, or on the Texas fron- 
tier; leaving on this side of the continent but sixteen officers to conduct 
operations on more than forty fortifications now actually in the hands, 
for construction or repair, of this department. 

The inspection, construction, &c., of light-houses is made a duty by 
law of this corps; and, accordingly, eight or nine of the officers are 
now charged with such employments. Besides which, more than thirty 
works of river and harbor improvement, appropriated for by Congress, 
are also in their hands. Following up the prmciple of giving to the 
public the utmost advantages of qualifications acquired in their diversi- 
fied and active experience, these officers now, as heretofore, and as will 
be hereafter, are called on to direct various other pubhc operations. 

A full and minute specification, unsuitable to this communication, 
would place the necessity of the measure for which I am contending— 
the material economy, and in many respects the great public advan- 
tage — in a light that could hardly fail to be satisfactory to every mind. 
And I shall be prompt in a matter which I deem so important to the 
general good, and so urgent, to supply all usefijl information, whenever 
a favorable reception of the proposition shall be intimated. 

In the mean time, I beg, for other remarks on this subject, to refer to 
my annual reports for 1849 and 1860. 

In this connexion I have to ask your attention to the advantages that 
will result from an increase of the sapper, miner, and ponton force. 

The present single company is in excellent condition, and» with the 
exception of a portion of recruits, well instructed. A detachment is 
now serving unaer Major Delafield, of the corps of engineers, in prepa- 
ring defences on the Rio Grande frontier. Another under Lieutenant 
Donelson, of the same corps, is assisting Governor Stevens in the ex- 
ploration of the northern route to the Pacific. Another is engaged on 
the coast survey. These detachments, all rendering valuable service 
to the countiy, so lessen the force at West Point, however, that with 
the number under instructions as recruits, and those required to aid in 
the course of practical engineering at the Military Academy, and to 
guard the engineer property there, few remain for other duties not less 
important — in particular, for the duty of assisting in the construction of 
fortificatftns, and also for the peculiar duty of maintaining existing 
fbrU in repair. This last I have always deemed an important function 
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of these troops ; and so soon as we shall have men enough to maintain 
ai each fort a force of two or three to eight or ten, according to its size, 
we shall be able to avert injury and deterioration that otherwise would 
involve large expenditures. This service will nof supersede nor inter- 
fere with the employment of the garrison, but wiU be independent of 
it, and necessary, whether a garrison be present or not. But the duty 
can be performed only by persons duly trained. This training can be 
given in a proper manner only at a moderate rate with our present 
means ; and I therefore recommend that Congress be asked to grant, at 
ftn early day of the present Congress, a single company in addition, on 
the same organization as the present one. 

This is the place for me to refer to an estimate that I have handed 
in for the " repair and preparation of the ponton bridge train, to be 
stored and kept in readiness for the field," S25,000. 

It seems of importance that the preparation suggested should be 
made at once ; the building erected for the purpose at West Point will 
allow the train to be well stored, and the engineer company will be 
able to keep the train in readiness for the field, so that the whole or 
any part, with a portion of the engineer company as pontoniers, may 
be despatched to any section of the frontiers with the tirst detachment 
of troops. 

RIVERS AND HARBORS, &G. 

The works of tlis character intrusted to the Engineer department 
have been prosecuted during the year with all the vigor practicable. 
They have been distributed among the officers whose previous duties 
had placed them in the vicinity of the several localities to be surveyed 
or improved, or under whose charge they could be executed with the 
greatest efficiency and economy. 

Among them are many surveys of harbors and inlets, and of rivers 
having their sources far in the interior. To insure obtaining the most 
reliable results from these examinations, care has been taken that they 
should all be made by the officers in person, excepting only certain in- 
stances, where the localities to be examined came within the immediate 
operations of coast-survey parties ; in these cases it was considered 
that despatch and economy in the entire expenditure would be pro- 
moted by blending the survey required for the harbor improvement 
with that about to be undertaken by the coast^survey. In accordance 
with this view, the surveys required of the James and Rappahannock 
rivers, and of Georgetown harbor. South Carolina, have been confided 
to the coast survey. Much information has also been derived from other 
surveys completed or in progress under that office. The demands 
upon the personal attention of the officers of the engineer corps in ex- 
ecuting these surveys have been great, and in some cases they have 
unavoidably been mndered by them from expediting works of improve- 
ment also confided to their care. The surveys, with a few exceptions, 
are now finished, and their results available for the action of Congress. 

Most of the improvements directed by the law required the use of 
dredging apparatus; the demand this produced was much larger than 
the country could immediately supply, and it has been necessary, ia 
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making contracts, to allow, in most instances, time sufficient for new 
machinery to be constructed, in addition to that needed for effecting the 
excavation. The great depth of water in which a portion of the work 
is to be done, and tHe exposed nature of some of the localities, have 
necessitated corresponding caution and deliberation in fixing the char- 
acter of the apparatus to be selected, and have required machinery and 
vessels of unusual power and strength to be prepared. The prevalence 
of a devastating pestilence through the country bordering on the Gulf 
of Mexico has greatly retarded all operations in that section of conn 
try — officers, workmen and contractors, having alike been prostrated 
by it. The works advanced during the year, to the extent of the means 
available, are the breakwater at Richmond Island harbor, Maine; Port- 
land harbor breakwater; Kennebunk piers; Marblehead sea-wall; Ply- 
mouth beach; preservation of Great Wood's Hole harbor; Hyannia 
breakwater; removal of Pot rock, Hellgate, New York ; Delaware 
breakwater; works at Chester harbor; construction of steam-dredgf, 
&c., for the Atlantic coast; opening a ship-channel from the Mississippi 
river to the Gulf of Mexico. Several of these are finished, but most 
of them need additional appropriations for their completion. 

A statement of the progress made during the year upon each work 
follows : 

Removing the rocks obstructing the navigation near Falls island, Cobs- 
cook bay, Maine. — The locality has been examined, and the removal 
of the obstructions decided on. A satisfactory proposition to execute 
the work by contract has not, however, thus far been received. 

(For report of surveying officer, &c., see appendix A.) 

Balance in treasury October 1, 1853 $4,800 

Probable amount to be expended by 30th June, 1854 4,800 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1865 4,000 

BreaJctvater at OwPs-head harbor, or at Rockland harbor^ in Maine, as 
the War Department shall decide. — The two positions have been exam- 
ined and surveyed, but no determination between them has yet been 
made — much difference of opinion existing as to the relative suitableness 
of the two places for the work and the comparative advantages which 
each offers for the protection of commerce. It is expected that the 
selection will be made in time for the completion of the breakwater 
during the next working season. 

(For reports of the surveying officer, see appendix B.) 

Balance in treasury 1st October, 1853 $14,800 

Probable amount to be expended by 30th June, 1854 14,800 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 15,000 

Survey in reference to the construction of a brealcwcUer on the east side of 
the Island of Martinicus, Maine. — Several positions have been examined, 
and projects for the work based on the surveys are in hand, subject 
to the future action of Congress. 

(For reports of surveying officers, see appendix C.) 
Balance in treasury 1st October, 1863 $750 
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Improving the KennehecJc river from the United Slates arsenal wharf, in 
Augusta, Maine, to Lm)^oy*s narrows. — The river has been examined, 
ana a project for its improvement prepared and approved. The great 
temporary demand for dredging machinery has caused bidders for the 
work to advance their prices much beyond its value. It is hoped that 
propositions will be obtained in season for next year's operations at 
reasonable rates. 

(For report of survey and other documents, see appendix D.) 

Balance in treasury October 1st, 1863 $5,800 

Probable amount to be expended by 30th June, 1854 5,800 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1866 6,500 

Breakwater at Richmond Island harbor, Maine, — After seeking ineffect- 
ually for an equally efficient and more economical process for the 
execation of this work, the officer in charge finally determined to use 
stone for the entire breakwater. Accordingly, 7,000 tons of rock, 
varying from one-fourth of a ton to two and three tons, have been 
deposited within the line of the work, consuming the means applica- 
ble to it. The harbor is of importance not only to the commerce of 
Portland, but to that of the entire New England re^on. The work is 
at the height of low water in its mid-channel portion. It should be 
raised to six feet above high water throughout its whole extent. 

(For report of officer in charge, see appendix E.) 

Estimate of amount required to be appropriated for fiscal 
year ending 30th June, 1865 $60,000 

Repairing the breakwater in Portland harbor, Maine. — The means 
available for this work have beeu applied to it. The capping is still 
wanting for a length of 800 feet; the work is dangerous in its present 
condition, and the unfinished portion should be completed, for which 
purpose an estimate is furnished. 

(For report of officer in charge, see appendix F.) 

Estimate of amount required to be appropriated for fiscal 
year ending 30th June, 1856 $8,000 

Repairing the piers at KennebunJc, Maine. — The eastern pier has been 
prolonged to the Perch rocks, and thence in-shore about thirty feet ; 
m)m whence it is continued to the sand hills by a catch sand of trian- 
gular frame-work. 

The western pier has been repaired, and also connected with the 
sand hills by a similar catch sand. The " Hardinge wharf" has been 
raised above high tides, ballasted and repaired. 

No fiirther appropriation is a^ked. 

(For report ot officer in charge, see append ixG.) 

Repairs ofseorwaU at Marblehead, Massachusetts. — ^The sea-wall has 
heen fully repaired with the old materials through its whole length, 
and is now as substantial as it ever was. 

No additional appropriation is asked. 

(For report of omcer in charge, see appendix H.) 
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Protection of Great Brewster island^ in the harbor of Boston, Mana^ 
chusetts. — Work was resumed early in the spring and continued until 
August, when the want of an officer to take immediate direction ren- 
dered it advisable to close the operations, since when nothing has been 
done beyond what was necessary for the security of the unfinished 
work. 

Thirteen hundred cubic yards of stone and concrete masonry have 
been laid, extending the sea-wall two hundred and fifty linear feet; 
the wall has been backed with earth, and a temporary wing has been 
formed for the protection of the unfinished work. 

Balance in treasury 1st October, 1853 $18,100 

Probable amount to be expended by 30th June, 1854 18,100 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 30,000 

Protection of LoveWs island and sea-wall^ on Deer island, Boston har- 
bor, Massachusetts. — These works are in nearly the same condition as 
last year. They require some repairs. 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 82,600 

Survey in refere7we to the improvement of the harbor of Scituate, in con* 
flexion with the North river, Massachusetts. — The survey is completed, but 
other pressing avocations oi the officer in charge has delayed his inves- 
tigation of the improvement desired. The maps of the survey, with a 
report examining into the feasibility of accomplishing the objects de- 
sired, will shortly be rendered. 

Survey in reference to the construction of a breaJcwater at East Dermis, 
Barnstable bay, Massachusetts. — This survey is completed. The harbor 
of Dennis lies at the bottom of Cape Cod Day, about midway between 
Plymouth and Provincetown. • Though much exposed, it is the only 

Eoint between the two places where deep water approaches the shore; 
ence its suitableness as a site for a harbor of refuge against north and 
northeast blows, for vessels engaged in the commerce of Boston and 
the neighboring ports. 

(For report of surveying officer, see appendix I.) 

Balance in treasury October 1, 1853 $1,4«K) 

Repairifig the injuries done to the government worTcs on Plymouth beach 
in the ^eat storm of 1S51. — The beach which protects Plymouth harbor 
is weak, through an extent of nearly two miles, and subject to incursions 
of the waves in heavy gaves. In this extent, some six or seven breaches 
were formed by the gale of 1851. The most serious of these have been 
closed by a structure of triangular frames or brush fence, amounting in 
all to about 2,400 running feet, but upwards of 1,000 feet of breach yet 
remain unclosed. The whole weak portion, about 8,500 feet, should be 
protected by a brush fence, to complete which an appropriation is asked. 

(For report of officer in charge, &c.» see appendix jL) 
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Balance in treasury October 1, 1853 $4,000 

Probable amount to be expended by June 30, 1854 4,000 

Estimate of amount required to be appropriated for fiscal year 
year ending June 30, 1855 13,000 

Preservation of Cape Cod harbor^ at or near Provincetoum, Massachu- 
setts. — The application of the same kind of protection heretofore em- 
ployed, viz : checking the drifting of the sand, by planting beach grass 
in it, has been approved; but the delay in the passage of the neces- 
sary law, by the State of Massachusetts, granting the requisite jurisdic- 
tion over the land to the United States, has prevented the use of the 
last spring season for planting the grass. This will be done next year. 
The existing appropriation is reported by the engineer officer in charge 
as sufficient for the work. 

(For report of officer in charge, &c., see appendix L.) 

Balance in treasury October 1, 1853 $4,950 

Probable amount to be expended by June 30, 1854 4,950 

Preservation of Great Wood*s Hole harbor, Massachusetts. — A rough 
stone wall, closing the northern and principal breach, about 300 feet 
wide, is completed. To protect the adjacent shore bank, and to close 
a small openmg to the soutnward, a small addition to the present means 
is required. 

(For report of officer in charge, &c., see appendix M.) 

Balance in treasury October 1, 1863 S590 

Probable amount to be expended by June 30, 1854 590 

Estimate of amount required to be appropriated for fiscal year 
ending June 30, 1855 2,000 

Repairing the breakwater at Hyannis harbor, Massachusetts, — The break- 
water has been rebuilt and levelled for a distance of 400 feet from the 
eastern head ; 220 feet of this were finished by a solid capping of heavy 
split stone, on the 30th of September last, and the remaining 180 feet 
are now probably secured. This will exhaust the appropriation. 
750 feet will then remain needing similar repairs, to effect whicli a fur- 
ther appropriation is necessary. 

(For report of officer in charge, &c., see appendix N.) 

Balance in treasury October 1, 1853 $1,500 

Probable amount to be expended by June 30, 1854 1,500 

Estimate of amoimt required to be appropriated for fiscal year 

ending June 30, 1855 15,000 

Survey of Taunton river and New Bedford harbor y Massachusetts. — 
Taunton river. — The survey is completed. It became necessary to 
withdraw the surveying officer for other duties before his report could 
be made, and to place tne subject in the hands of another officer, whose 
report is expected to be ready for any action that Congress may take 
on the subject. 

Balance in treasury October 1, 1863 $600 
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New Bedford harbor. — This survey shows that 18 feet of water can 
be brought, at low water, over the bar at the entrance of the estuary 
on which the city and opposite town of Fairhaven are situated; and 
that the same depth can be carried up, on the Fairhaven side, to oppo- 
site the lower end of New Bedford. From this point the channel of 
the city wharves does not afford much more than 10 feet of water. 
The navigation is constantly becoming worse, owing, it is believed, to 
the encroachments on the channel by wharf building, and to a bridge 
built within the present half-century across the estuary, and connect- 
ing the two places. This bridge, resting on extensive foundations of 
loose stone thrown overboard, greatly obstructs the flow of the tide up 
and down. 

Besides a general commerce, this place is the port for 350 whale- 
ships, manned by over 10,000 seamen, and representing eight and a half 
millions of capital. The importance of arresting the further progress 
of the evil, and of affording this trade all necessary accommodation, is 
pressing. As the method most adapted to the existing state of things, 
the officer in charge considers that the foundations and piers of the 
bridge should be removed, and the wharves choaking the gorge be- 
tween Fish island and the city taken away, so as to open a fair channel 
for the water next the town. This being done, to dredge a passage 200 
feet wide, wiih a depth of 17 feet, from the foot of this channel to the deep 
water below the^town. The cost of these operations, independent of 
the value of the bridge and wharf property, is estimated at $70,300. 

(For report of officer in charge of survey, see appendix O.) 

Remomng obstructions near the mouth of Seekonk river ^ harbor of Provi- 
dence, Rhme Island, — The law providing for removing a rock at this 
locality having been modified so as to admit of the removal of any ob- 
structions thereat, a contract has been entered into for dredging a chan- 
nel through the crook, under which about 12,000 cubic yards of sand 
and shells have been removed. By the last reports, about 6,000 yards 
more will be excavated, so as to afford a channel of ten feet depth at low 
water, with a width of one hundred and fifty feet. To complete the 
requisite improvement, this channel should be widened to two hundred 
and fifty feet, as it is now too narrow for the number of vessels fire- 
quenting the harbor. 

(For report of officer in charge, &c., see appendix P.) 

Balance in treasury 1st October, 1863 $1,760 

Probable amount to be expended by 30th June, 1864 1,760 

Estimate of amount required to be appropriated for the fiscal 

year ending 30th June, 1866 : 6,000 

Survey of the harbor of Providence^ Rhode Island. — This survey is 
completed. In addition to the removal of the obstruction at the crook, 
the officer in charge recommends the excavation of a channel throughout 
the length of the inner harbor, which is now shoaling, and is too nar- 
row and incommodious for its commerce at almost any stage of the tide. 
Such a channel, two hundred feet wide and afifording nine feet depth at low 
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water, would require the removal of about 270,000 cubic yaids of mat- 
ter, and would cost $67,500. 

(For report of officer in charge of survey, see appendix B.) 

Improvement of the harbor of Bridgeport^ Connecticut, — A cut 100 feet 
wide has been made over the inner bar, requiring the excavation of 
13,000 cubic yards of sand and gravel. 

The machinery is placed at work on the outer bar, to make a cor- 
responding cut there. 

(For report of officer in charge, &c., see appendix Q.) 

Balance in treasury 1st October, 1853 $5,500 

Probable amount to be expended by 30th June, 1854 5,500 

Estimate of amount required to be appropriated for the fiscal 

year ending 30th June, 1855 22,000 

Removing Middle rock^ New Haven harbor^ Connecticut* — A contract 
was made in November, 1852, by the officer in charge, with Mr. B. 
Maillefert, for the removal of this rock to the depth of seventeen feet at 
low water, for the amount of the appropriation. After firing thirty- 
six charges of powder upon it, Mr. Maillefert reported his inabihty to 
effect the reduction for the sum contracted for, and a new agreement was 
entered into with him to reduce the rock to the level of thirteen and a half 
feet for the amount of the appropriation ; this being considered to be as 
large an amount of work as coula be eflfected by any other plan of opera- 
tions for the same sum of money. After firing fifty-four charges more, the 
contract was substantially abandoned by Mr. Maillefert, he having found 
that their effect was much less than he had anticipated. A survey of 
the locality has shown that there are two other rocks lying to the west- 
ward of the Middle rock, and nearly on a line with it and the southwest 
ledge, having on them fourteen and thirteen feet water, respectively, at 
low tide. The cost of removing all three to a depth of seventeen feet, 
is $72,000. 

(For report of officer in charge, &c., see appendix R.) 

Balance in treasury 1st October, 1853 $6,000 

Survey of the harbor of Fort Jeffenon^ New York^ with reference to the 
improvement thereof — This survey is completed. The harbor is a deep 
and large sheet of water, with lateral reservoirs opening into Long 
Island sound. The prevailing winds and currents act unfavorably upon 
the entrance, shoaling the water, and threatening to close it altogether. 
The situation of the present opening is such as to produce a windmg and 
irregular direction m the tidal currents, and to impair their velocity. 
The officer in charge is of the opinion that, by collecting and directing 
all the water now running out on the ebb into a single channel, the 
inlet may be preserved from fiirther deterioration, and its depth main- 
tained. A new inlet is forming in a position more favorable to the 
harbor than the present. This will probably become the principal if 
not the only entrance, and seems to be the one most suitable to be 
confirmed by the efforts of art. 

(For report of officer in charge of survey, see appendix S.) 
Part ii— 14 
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Continuing the improvement of the navigation of the Hudson river above 
and hclow Atbany^ and not above Troy, — A caretul survey and study of 
the river were made by the officer placed in charge of this improvement ; 
after full consideration of which, ne was authorized to apply the exist- 
ing grant to the execution of the more urgent portions of his project. 
But at this time it became necessary to assign to this officer the execu- 
tion of important military duties on the Rio Grande, and to place this, 
together with his other duties in New York, in the hands of another 
officer already much occupied with diversified labors. This change 
was necessarily a cause of delay. The officer however reports that, 
after due inquiry, he has received several propositions for the execution 
of the contemplated improvement, and that he confidently expects that 
he will be able to negotiate a contract with responsible parties in time 
to commence operations before the close of the season. 

(For report of officer in charge, &c., see appendix T.) 

Balance in treasury 1st October, 1853 S49,000 

Probable amount to be expended by 30th June, 1854 49,000' 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 50,000 

Further improvement of the harbor of New York by removing the rocks at 
Hell gate and Diamond reef in the East river, — The work of reducing 
the rocks at Hcllgate, which had previously been successfully prose- 
cuted by public-spirited citizens ©f New York, passed into the hands of 
the governmerU in October, 1852. A careful survey, made at that time, 
showed 18 feet 4 inches of water on the highest pomt of Pot rock at low 
tide. A similar survey now exhibits 22' 4'' at the highest point, and the 
area of the rock, down to 24 feet, much diminished. The cost of this 
reduction is $17,622 65. For the further sum of S6,000 the officer in 
charge expects to destroy the rock above 24 feet water. The same 
method is believed to be applicable to all the rocks now obstructing the 
East river in that vicinity ; and the engineer urges a liberal appropria- 
tion to be made to this object, so important to the commerce of this 
great port every day, and which, in case of war, will afford most de- 
sirable facility of egress and ingress for national ships. 

(For report of officer in charge, &c., see appendix U.) 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 $20,000 

Removal of the bar at the junction of the Passaic and Hackensack riversj 
in Newark bay, New Jersey. — It is designed to deepen the west channel 
(being the continuation of the channel of the river above through this 
bar) by about one and a half feet, with a width of three hundred feet. 
This will require the excavation of 100,000 cubic yards of matter. 
The present appropriation will be applied to obtaining a narrow 
channel of the desired depth, viz. 11' 6", which can be afterwards 
widened. A contract has been made for dredging this channel, the 
work to be completed this year, but the contractor has been dilatory in 
commencing. His dredging apparatus has been taken to the bay. 

(For report of oflScer in charge, &c., see appendix V.) 
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Balance ia treasury 1st October, 1853 $3,500 

Probable amount to be expended by 30th June, 1854 8,500 

Survey of the sand-bars in Newark hay^ New Jersey. — The survey 
executed shows that, at the southern extremity of the bay, there is a 
bar, and also a rocky ledge, which obstruct the flow of the tide into it. 
It is of the first importance that these should be removed. Besides the 
bar at the juncture of the Passaic and Hackensack rivers, there are 
also oyster-beds in the bay channel, and a shoal forming in the bed oi 
tlie former river. These should be dredged out. These improvements 
are estimated to cost twenty-five thousantl dollars. 

(For report of oflBcer in charge of survey, see appendix V.) 

Survey of Shewsbury rivers New Jersey. — The river has been surveyed 
from its mouth, in New York bay, up to the junction of its two branches.. 
The obstructions to its navigation are between these limits. This por- 
tion of the river flows parallel to the ocean shore, and is separated from 
it by a sand-beach of a few yards' width. Across this beach, in storms, 
the waves roll, loaded with sand, which is deposited in the channel of 
the river, forming obstructions, to be gradually removed by the scour 
of the ebb-tide of the stream. Sometimes the violence of the storm 
breaks the beach entirely away, producing a new inlet, that afterwards 
gradually moves along the beach down towards the original mouth ot 
the river, which eventually becomes the outlet again. To prevent 
these incursions of the sea, the beach must be built up and widened. 
This a^uld be done by forming parallel brush fences along it of the 
cedars growing in the .neighborhood, and loading these wiih sand, to 
be dredged from the river, thus strengthening the beach and regulating 
the current by the same process. This work would require to be con- 
stantly watched, and the first injuries repaired. 

(For report of survey by officer in charge, see appendix W.) 

Survey of Cranberry inlets New Jersey. — This survey is completed. 
Cranberry inlet, lying towards the northern end of Barnegat bay, has 
been closed for forty years. A recent attempt to open it, made by 
persons interested in the navigation, has shown that it is scarcely prac- 
ticable to do so. The commerce of the bay now finds its outlet at 
Barnegat inlet, lying twenty miles to the southward — a difficult entrance, 
and one which adds considerably to the length and danger of mo t 
voyages, their destination being New York city. A canal, of two 
miles or less in length, would connect the head of Barnegat bay with 
the waters of Marrasquan river, and aflford through its mouth a safe 
and easy access to the ocean for all vessels plying to the northward. 
This canal would be of small cost, and easily made. Its construction 
is recommended by the surveying officer as the most essential facility 
required by the commerce of a large portion of New Jersey. Some 
dredging in the bay and river is also desirable. 

(For report of officer in charge of survey, see appendix X.) 

Repairing the public works at Little Egg harbor, New Jersey. — An 
examination of this locality exhibited the fact that great and controlling 
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natural changes were in progress, in consequence of which the works in 
question were almost swept away, and the locality they were designed 
to protect entirely changecf in its character. The harbor, however, is 
not injured, nor its facilities of access impaired, nor is any reason for 
present apprehension apparent. 

It is intended to make further investigations of this subject. In the 
interim no further appropriation is asked. 

(For report of officer in charge, see appendix Y.) 

Balance in treasury 1st October, 1863 S8,452 

Contimmtion of the Delaware breahvater. — Nearly 7,000 tons of stone 
have been deposited upon the breakwater, raising 440 feet of unfinished 
work to its full height. 

Six hundred and fifty-two feet of existing work are yet to be raised 
to the proper height, requiring 10,500 tons of stone to be deposited. 

But a small portion of the ice-breaker has been brought up to the 
required height. About 25,000 tons of stone will complete this, and 
fill up the excavations that exist at the ends of both works. The officer 
in charge urges a liberal appropriation for the breakwater, which he 
, regards as eminently national in its character ; and expresses his con- 
fident belief that, by an alteration in the profile of its upper portion, a 
great saving can be effected, without prejudice to stability, and with 
some gain in point of appearance. 

(For report of officer in charge, &c., see appendix Z.) 

Estimate of amount required to be appropriated for the fiscal % 
year ending 30th June, 1855 $30,000 

Construction of a harbor on the east side of Reedy islund^ Port PenUf 
Delaware. — The construction of an ice harbor requires two lines of 
obstructions, extending from the shore to deep water— one to turn the 
ebb, and the other the flood ice. The harbor designed for this position 
has five open isolated timber piers in each line ; the outermost in about 
twenty-two feet water. Reedy island, as well as the bed of the river, 
is composed of soft mud to a great depth ; hence it was necessary to 
drive piles to obtain a foundation for all preliminary objects, as store- 
houses, buildings, timber-sheds, truck-ways, engine platforms, &c. 
This has made the work of preparation both slow ana costly. Four 

fliers of the lower line are however finished, and the fifth is under way. 
t is expected that three piers of the upper line will also probably be 
finished this season. The total area of the finished harbor will be 
about twenty-four acres, more than half of which will afibrd over twelve 
feet water. 

To finish the upper line of piers next season, an additional grant of 
$30,000 will be wanted. 

(For report of officer in charge, see appendix A A.) 

Balance in treasury 1st October, 1853 $8,090 

Probable amount to be expended by 30th June, 1854 8,090 

Estimate of amount required to be appropriated for the fiscal 

year ending 30th June, 1855 30,000 
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Repairing the piers and improAng the harbor of New Castle^ Delaware. — 
So far 35 is expedient, the repairs of the old work in this harbor are in 
progress. 

A pier is about to be built in the prolongation of the New Castle and 
Frencbtown Railroad Company's wharf, for the purpose of protecting the 
harbor from the effects of nood ice. This is all the present appropria- 
tion will efiect. It will leave an indifferently sheltered harbor. The 
national importance of the position is considered to require a spacious 
and well-protected harbor ; and towards this result additional appro- 
priation is asked. 

(For report of officer in charge, see appendix B B.) 

Balance in treasury 1st October, 1863 $13,500 

Probable amount to be expended by 30th June, 1854 13,500 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 15,000 

Repairs of the works at the harbor of Chester^ on the Delaware river. — 
The repairs were all completed in June last, under a contract, and 
the work has been well and thoroughly executed. No further appro- 
priation is needed. 

(For report of officer in charge, see appendix C C.) 

Improvement of tfie Patapsco river j from^ Fort McHenry to the mouth of 
said river. — ^In consequence of the non-completion, within the specified 
time, of the steam-dredge and appurtenances, authorized by Congress 
to be built for the waters of the Chesapeake bay, &c., but little work 
has been done by the government in the improvement of the Patapsco 
river up to this aate ; the dredge is finished and in operation, working 
in conjunction with the new steam-dredge recently built by the au- 
thorites of the city of Baltimore, for the purpose of improving the navi- 
gation of said river. 

In order to carry out the minimum system of the improvement of this 
river as projected, it is proposed to apply to it two fiiddiiional steam- 
dredges, ten scows, and a steam-tug for towing the scows to the place 
of deposit for the excavated matter. 

(For report of officer in charge, &c., see appendix D D.) 

Balance in treasury 1st October, 1853 $19,500 

Probable amount to be expended by 30th ^une, 1854 19,500 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 10,000 

Removing obstructions at the mouth of the Susquehannah river near Havre 
ie Grace, Maryland. — The great demand for dredging apparatus during 
the year has prevented a contract being entered into for the commence- 
ment of the removal of these obstructions. 

Should the government build a machine, the work can be completed 
for three-fourths of the cost of doing it by contract, inclusive of the 
amount to be paid for the apparatus. To effect the improvement (in 
this way) in accordance with the approved project of the officer in 
charge, will require the sum of $45,000. If this idea be not sanctioned 
by Congress, resort will be had to contracts with the owners of dredg- 
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in^ machinery, and as much work accomplished with present means as 
possible. 

(For report of officer in charge, &c., see appendix E E.) 

Balance in treasury 1st October, 1S53 $9,900 

Probable amount to be expended by 30th June, 1854 * 9,900 

Estimate of* amount required to be appropriated for the fiscal 

year ending 30th June, 1856 35,000 

Construction of a steam-dredge, equipment y and discharging scows for the 
waters of the ChcsaiKake lay and Atlavtic coast. — Measures were taken 
by correspondence, and by examination of the most approved dredges 
in operation near Philadelphia, New York, and Albany, to obtain a plan 
of machine best adapted to digging in deep water and in exposed 
situations. 

A suitable machine and scows were contracted for; their completion 
was delayed by the difficulty of procuring lumber and mechanics; they 
are now in operation in the improvement of the Patapsco river. 

With a view to economy and efficiency, two dredges and a tug, 
needed for the improvement of the Patapsco river, are proposed to be 
constructed for the general service of the Atlantic coast; they can thus 
be applied from point to point as most needed. 

(For report, &c., see appendix F F.) 

B'llance in treasur}^ 1st October, 1853 $4,000 

Probable amount to be expended by 30th June, 1854 4,000 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 50,000 

Improvemnnf of the James and Appomattox rivers below the cities of Rich- 
mond and Petersburgr Virginia — James river, — With the assistance of the 
coast survey, a minute examination of the rocky foundation of the bars 
in the river, near Richmond, has been made, from which it results 
that, by the aid of dredging, fifteen feet water can be carried to the 
city wharves at Rockett's at high water. 

A contract has been entered into for an approved and suitable dredg- 
ing machine, and operations will be commenced as soon after its de- 
livery as practicable, in the manner proposed by the local engineer. 

(For report, &c., see appendix G G.) 

Balance in treasury 1st October, 1853 $18,750 

Probal)le amount to be expended by 30th June, 1854 18,750 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 50,000 

Appomattox river. — Under a contract made in June last, work has 
been commenced for the improvement of this river ; but in consequence 
of various delays, and the absence of a suitable dredging machine, but 
little progress has been made. Arrangements are now being made by 
the contractor for a new and efficient machine, and it is hoped the work 
will soon go on satisf jctorily. 

To continue the work an additional appropriation is asked. 

(For report of officer in charge, &c., see appendix H H.) 
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Balance in treasury 1st October, 1S53 818,750 

Probable amount to be expended by 30th June, 1854 18,750 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 , 50,000 

Survey of the Rappahannock river, Virginia. — The survey of this river, 
with a view to its improvement, has been busily prosecuted by officers 
of the coast survey during the past summer. The project for the im- 
provement will be presented as soon as all necessary information is ob- 
tained. 

Re-openivg a communication between Albemarle sound, North Carolina, 
and the Atlantic ocean, by the construction of a breakwater across Crodtan 
sound. — On a very carelul examination of all the local circumstances, 
by the engineer officer in charge, it was thought best to suspend the 
construction of the breakwater provided for by the law, for the present, 
at any rate, and to commence by opening the inlet by artificial means ; 
after this, to build two piers — one on each side of the opening — for its 
preservation. It is believed that the breakwater will be found unneces- 
sary, and as it would be a very costly structure, it should be dispensed 
with if possible. But the present appropriation is, by its terms, appli- 
cable only to the construction of a breakwater, and the law should 
therefore be so modified as to admit of the use of the grant for the gen- 
eral purposes of the improvement. To open the inlet to a depth of 
eight feet, at high water, will cost, it is estimated, $250,000 ; and the 
officer in charge asks the appropriation of S200,000 for the purpose, in 
addition to the existing grant, which should also be made applicable to 
the designed works of improvement. The present estimates for harbor 
and river improvements being kept down to the sums granted by the 
act of 30th August, 1852, this proposition of the officer is not adopted 
in the estimates ; but the department would consider it very advan- 
tageous, if this work is to be prosecuted, to grant the whole sum at once. 

(For report of officer in charge, &c., see appendix 1 1.) 

Balance in treasury 1st October, 1853 $49,700 

Probable amount to be expended by 30th June, 1854 49,700 

Estimate of amount recjuired to be appropriated for the fiscal 

year ending 30th June, 1855 T 50,000 

Completing the improvement of Washington harbor, North Carolina. — 
The appropriation lor this work has been applied, in part, to the re- 
moval of stumps and logs from the channel of the river a little below 
the town. Those stumps only are removed which come within eight 
feet of the surface, and within one hundred and fifty feet of the centre 
of the channel. It is expected that the existing grant will suffice to 
complete the improvement. 

(For report of" officer in charge, &c., see appendix K K ) 

Imirroving Cape Fear river at and below Wilmington, North Carolina. — 
In accordance with the authorized plan of improvement, attention has 
first been given to the protection of Baldhead point, on the cast side of 
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the main entrance to the river, by the construction of jettees projecting 
from the shore. This work is producing the best effects. The city of 
Wilmington has contributed $60,000 to the improvements. The engi- 
neer in charge is confirmed by his observations, in the opinion of the 
commission, that on the due execution to completion of the plan pro- 
posed by them, the main bar of the Cape Fear river will be restored 
to its original capacity in 1738, of about twenty feet at high*water. 
(For report of commission, &c., see appendix L L.) 

Balance in treasury 1st October, 1853 $12,000 

Probable amount to be expended by 30th June, 1854 12,000 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 50,000 

Survey of the harbor of Georgetown^ Sotiih Carolina. — ^An arrangement 
for the execution of the survey was entered into by the officer in charge 
with the superintendent of the coast survey. The field-work is under- 
stood to be complete ; the charts and reports have not reached the en- 
gineer, who, in consequence, is not yet able to offer a project of im- 
provement. 

Improvement of the harbor of Charleston^ South Carolina. — The oflBcer 
in charge of the improvement repaired to his station as soon as the 
health of the district warranted his doing so. His views, with those of 
the commission on the subject, being submitted to the board of engineers, 
were approved, and he was authorized to carry the project into execu- 
tion. The character of the work, and the exposure of the site of the 
improvement, necessitate the greatest strength in the machinery do- 
signed to be used, and corresponding care in planning and preparing 
the apparatus. 

Regarding the improvement as of great importance to their com- 
merce, the city council of Charleston have provided a fund of $30,000, 
to be applied, under the care of the government officer, to the further- 
ance of the work. 

Measures are accordingly in baud for the construction of poweriiil 
machineiy, and its application, as far as the means provided will allow. 

(For the report of the commission and other documents, see appen- 
dix M M.) 

Balance in treasury 1st October, 1853 $48,100 

Probable amount to be expended by 30th June, 1854 48,100 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1855 70,000 

DiJce to Drunken Dick shoal, Charleston harbor. South Carolina. — The 
work is suspended during tlie progress of the excavation of the channel 
in its vicinity. 

Removal of obstructions in the Savannah river at a place called the 
Wrecks, and the impravement of the navigation of said river. — The com- 
mission appointed last year on this improvement, liaving presented a 
project therefor, it was duly confirmed, and the oflScer in charge in- 
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stnicted to proceed with the execution of the works contemplated. A 
contract for dredging has been accordingly entered into, under which 
work is in progress, and machinery and materials are in process of col- 
lection for closing and deflecting dikes. 

(For report of the commission and other papers, see appendix N N.) 

Balance in treasury 1st October, 1853 $26,000 

Probable amount to be expended by 30th June, 1854 26,000 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 70,000 

Survey of the river Ocmulgeej Georgia. — The oflScer to whom this 
survey was intrusted is now executing it. , 

Survey of the river Savannah^ from Savannah to Augusta^ Georgia. — 
The survey was undertaken as soon as the more pressing duties of the 
officer, and the subsidence of freshet in the river, would allow. The 
field-work is completed, and the maps of the survey are in course of 
preparation. The principal obstructions to navigation are sand-bars, 
snags and timber-rafts, and rapid currents. The officer in charge pro- 
poses to open the navigation by means of a vessel to be propelled by 
steam, and fitted both for dredging and removing the obstructing 
timber. The cost of the wojk is estimated at $55,000. 

(For report of surveying officer, see appendix O O.) 

Survey of the foUovnng rivers in Georgia^ viz : the Flint up to Albany , 
and the Ohattahoochie up to Columbus. — These surveys have been made. 

Chattahoochie. — The falls at Columbus limit the navigation from 
the Gulf of Mexico; below there the river is navigable for steamers of 
considerable size, except in the low stageof water, when smaller steam- 
ers are employed until the water falls below twenty-four inches, when 
batteaux only can be used. With seven feet or upwards the naviga- 
tion is safe and easy. The impediments, in a low and medium stage, 
are snags, rocks, sand-bars and overhanging trees. Of ihese, the snags 
are most formidable and dangerous; they occupy every variety of po- 
sition and locality— old ones are said to change their places, and new 
ones are planted. The other obstacles are few in number, and when 
once known can be avoided. 

The means required for removing the snags are simple, and the cost 
will be inconsiderable compared with the results. Including those 
about the banks, their number is about nine hundred. The rocks ob- 
structing the channels occur in seven localities; they require to be 
blasted and scattered over the bottom. There are but two sand-bars 
over which the channel requires to be improved, the amount of deep- 
ening needed being eighteen inches and six inches respectively. This 
it is proposed to effect by wing-dams. The hanging trees must be cut 
away. These improvements should be effected simultaneously and as 
rapidly as possible. The total cost is estimated at $30,000. 

(For report of surveying officer, see appendix T P.) 

JFlint river. — The head of navigation, for the present, is at Albany; 
to open it further up, even for small steamers, it wimld be necessary to 
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remove several shoals. With more than six feet of water, the naviga- 
tion is easy nnd safe, there being but one snag, and no overhancfing 
ti-ees, from Albany to the mouth. When the water falls below six fret, 
the navigation becomes impeded by detached shoals, consisting of 
boulders, varying in size from a few inches to three or four feet, and 
sand accumulated among them. 

With a channel-way forty feet wide and thirty inches deep, in the 
droughts of summer, the navigation could always be continued in small 
steamers, and this depth would be sufficient for the business of that 
season. To effect it, it will be necessary to remove the loose rocks 
and cut through the limestones in a few places, the greatest excavation 
required being fifteen inches. 
• The improvement is estimated to cost 812,000. 

(For report of surveying officer, see appendix Q Q.) 

Repairs of sea-wall^ St. Aus^istlne, Florida. — The defects needing re- 
pair are cavities in the foundation, which has separated from the super- 
structure, undermining of the enrockment, and a general loss of point- 

The work of repair is in progress, and the means in hand are suffi- 
cient for the purpose. 

Fining in behind the United States sea-vxiU in the harbor of St. AugtU' 
tine, Florida. — Operations have been delayed by the difficulties of ob- 
taining lumber with which to build the scows needed lor this work. 
This lumber having recently been received, two large scows'have been 
constructed. The work is expected henceforward to progress regu- 
larly to completion. 

No further appropriation is needed. 

(For report of officer in charge, see appendix R R.) 

Improvement of the river St.John^s, Florida. — This, the principal river 
of Florida, has a depth of water from the bar at its mouth to Jackson- 
ville of twelve to fifteen feet; whence to Pilatka, ten to twelve feet 
may be carried; the whole distance being about 100 miles. The coun- 
.try is gradually settling up, the river affording the outlet to the produc- 
tions of the eastern section of the peninsula, and being the site oi nearly 
all its saw-mills — a great and increasing branch of commerce. Any 
ship-canal or railroad for the transit ot the peninsula will probably 
have its eastern termination on this river. 

There is but slight obstruction to navigation within the 100 miles 
specified above. The difficulty lies in the bar, at the mouth. This 
bar is of hard sand, and affords but seven feet water, with a constant 
liability to change, from storms. The great object to be attained is to 
deepen the passrige into the river and make it permanent. The atten- 
tion of persons interested has been directed to this point, and one ma- 
tured and specific plan for effecting this has been offered. The origin- 
ator has great confidence in its success, and it does not involve a large 
expenditure; while the officer in charge, who has carefully and mi- 
nutely examined the localities, cannot look to this plan as promising a 
aatislactory result. He finds himself unable to present any other with 
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confidence, and desires that the subject may be given to the delibera- 
tions of a commission of scientific and experienced persons, whose de- 
terminations may be expected to aflTord a plan of improvement, the 
best that the case will admit of, and one in which all who are interested 
will acquiesce. It is hoped that this course, delayed by the unavoida- 
ble absence of persons whom it is very important to have on the com- 
mission, will soon be carried out. 
(For report of surveying officer, sec appendix S S.) 

Balance in treasury 1st October, 1853 $7,968 36 

Connecting the VfcUers of the Indian river and Mosquito hgoon, at the 
Baulover^ Florida. — ^A contract for digging such a canal, between the 
river and lagoon, as the means would afford, was entered into, and t^e 
work is just completed. To give the banks of the excavation a gentle 
slope, and place the whole in a condition favorable to permanence, an 
additional grant is needed. 

(For report of officer in charge, see appendix T T.) 

Balance in treasury 1st October, 1853 $4,600 

Probable amount to be expended by 30th June, 1864 4,600 

Estimate of amount required to be appropriated for fiscal 

year ending 30th June, 1865 6,000 

ImjrrovemerU of the harbor of Mobile^ Alabama^ at Dog River bar, and the 
Choctaw iias$. — Through the excellent charts of the coast survey and 
by the personal observations of the engineer in charge, ample informa- 
tion in f egard to this improvement was soon obtained. 
• Contracts for a powerful dredger and the necessary scows have been 
jnade, and another contract for the excavation of a large amount of 
obstructing matter has been entered into. 

The raging of the epidemic on the Gulf coast has delayed the com- 
pletion of the dredger, which, however, is probably ready at this time; 
on its delivery, the work of excavation will at once be commenced. 
Under the contract for this purpose, it is expected that a depth ol' chan- 
nel often feet at low tide will oe obtained. 

To complete the contemplated improvement, which requires a depth 
of twelve feet, an additional appropriation will be needed. 

(For report of officer in charge, &c., see appendix U U.) 

Balance in treasury October 1, 1853 $22,463 

Probable amount to be expended by 30th June, 1864 22,463 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1856 40,000 

For survey of East Pascagoula river ^ Mississippi. — The officer to whom 
this survey was confided visited the river, and probably completed the 
survey ; but no report was received from him. He was burdened 
with an overpressure of duties, by his zeal and laboriousness in the dis- 
charge of which he was kept within the region through which the re- 
cent epidemic raged with unprecedented fury, and to this he fell a vio 
■tinj, after seeing his household nearly desolated by its ravages. 
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The survey will be completed as soon as an officer can be provided 
for its execution. 

Balance in treasury 1st October, 1853 $4,000 

Probable amount to be expended by 30th June, 1854 4,000 

• 
Construction of a harbor on Lake Pontchartrain, near the city of New 
Orleans. — Under the plan proposed by the commission for an artificial 
harbor at this point, as large a portion of the work as the appropriation 
will complete is in progress, and its early completion is anticipated. 
The middle row of piles of the projected line of shelter is driven for a 
length of 1,000 feet, and the strmg pieces have been bolted on ; about 
half of the piles of the inner row are driven, and all those of the fender 
fcjr the same h^ngth of work. Bad weather and the raging epidemic 
have prevented more rapid progress. The appropriation wdl suffice to 
construct about 1,600 feet. 

(For report of commission, &c., see appendix V V.) 

Balance in treasury 1st October, 1853 $20,000 

Probable amount to be expended by 30th June, 1854 20,000 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 25,000 

Opening a ship-channel of sufficient capacity to accommodate the wants of 
commerce through the most convenient jhiss leading from the Mississippi river 
into the Gulf of Mexico. — This channel has been completed, with a 
depth of 18 feet and a width of 300 feet at low tide, as required by the 
contract made with two of the New Orleans towboat companies by 
the late Secretary of War. The contractors having notified the officer 
in charge of the work that it would be ready for final inspection at a 
date within the limit specified in the contract, it was accordingly so in- 
spected on the 8th November ultimo, by Brevet Majors Beauregard 
and Reynolds, as a board constituted for the purpose by the War De- 
partment. After a careful and thorough inspection, the board report 
their opinion that the contractors have fully complied with all the con- . 
ditions of their contract, having excavated a channel, which is straight 
and of the required dimensions. A map exhibiting the position, dimen- 
sions, and soundings of the channel is in preparation by them. 

They express the opinion that, from the nature of the river, it is 
more than probable that unless annual appropriations are made to keep 
open the present channel, it will ere long fill up again to about its orig- 
inal depth ; and they advise that a bell buoy should be established at 
the entrance of the pass, near one of the outside buoys, to direct the 
pilots in dark nights and foggy weather. 

The channel itself will be marked by buoys, put down in accordance 
with the directions of the Light-house board. • 

(For report of commission, &c., see appendix W W.) 

Surrey in reference to removed of obstructions to the navigation of Bayou 

ha Foarche^ Louisiana. — The survey made shows that the obstructions 

to the navigation consist of great numbers of snigs which project above 

ow water, and tor tlie distance of eighteen miles almost entirely pro- 
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hibit the passage of steamboats during the summer and fall months. 
They are about sixty miles below the upper end of the bayou, in the 
Ticinity of the intersection of the "La Fourche and Barataria canal" 
with the bayou. 

To remove these snags and sunken logs to the depth of five feet below 
low water would probably require the service of a good snag-boat 
daring two working seasons, the estimated cost of which is $31,500, 
inclusive of the boat at $14,000. • 

This appropriation is urged by the residents on the stream, not only 
as a grant for the benefit of its commerce, but also on the ground of a 
claim to have the obstructions removed, which were deposited in it for 
the defence of New Orleans during the war of 1812-15. 

(For report of surveying officer, see appendix X X.) 

Balance in treasury 1st October, 1853 $1,500 

Surveys of the harbors at Sabine, Galveston, Paso Cavallo, Velasco, 
Brasas de Santiago, and Corpus Christi, and the rivers Sabine, Brasos, and 
Trinity, Texas. — These have been executed, except the survey of the 
Brasos river. Sabine harbor. — The improvement desired is the opening 
of a new and direct channel in place of the present crooked one, which 
cannot be navigated by a steamer. The bottom being of soft mud, a 
steamship drawing ten feet can readily pass. 

The cost of the improvement, including $4,500 for the half cost 
of dredging machine, to be used also on the river, will be. . $7,000 

(For report of surveying officer, see appendix Y Y.) 

Galveston harbor^ — The bar of this harbor is distant fi-om land, and 
probably not susceptible of improvement. Additional facilities for 
crossing it at night and in bad weather are needed. 

The extremity of Galveston island is cutting away, and the adjacent 
channel has filled up fi-om thirty to twelve feet. To arrest this injurious 
action, a breakwater should be thrown out from the east end of the 
island; preliminary to which there should be several months' careful 
observations on the tides, currents, and winds, by an intelligent person ; 
for which purpose an appropriation is asked. 

Estimate of amount required to be appropriated for the fiscal 
year ending 30th June, 1855, for continuing the survey 
of Galveston and other harbors in Texas $4,000 

(For report of surveying officer, see appendix Z Z.) 

Paso Cavallo harbor^ — The bar at the mouth of this harbor is, next to 
Galveston, the best on the coast ; eight and a half feet water can gen- 
erally be had by waiting a few hours ; the channel is straight, and the 
bar is smoother than those to the south. The bar, as also the shoals 
fix)m Decrowns point to the channel, is very changeable. The anchor- 
age is good under Pelican island, and also between the middle ground 
and the west shoal. 

(For report of surveying officer, see appendix A B.) 
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Harbor of Velasco. — ^Velasco is at the mouth of the Brasoi river. 
There is good holding ground both within and without the bar. The 
bar of sand is very shifting, with a depth of 4^ to 6 feet water. Con- 
stantly changed by storms in position and depth, no mod^ of permanent 
improvement presents itself. 

(For report of surveying oflBcer, see appendix A C.) 

Brasos de Santiago harbor. — The bar of this harbor is probably the 
roughest on the coast of Texas. In fall, winter, and spring, it may be 
depended on for 8 feet ; in summer, it is sometimes as shoal as 6 J to. 
7 feet. The anchorage outside is excellent, in about 8 fathoms blue 
clay. The harbor within is large enough for all the trade now carried 
on through it. 

The channel from Brasos to Point Isabel can be depended on for 3J 
feet, which is sufficient for the lighters running between the two places. 

The bar of the Rio Grande averages about 4 feet, but is often 
less than SJ feet. After violent storms there have been found 7i feet 
for a short time. This bar is very shifting. 

(For report of surveying officer, see appendix A B.) 

Corpus Christi harbor. — This harbor is the most open and unob- 
structed on the coast of Texas; the difficulty is in entering it. There 
are two entrances, viz: Corpus Christi pass and Corpus Christi bayou; 
the latter is the entrance used. The bayou has from 7 to 11 feet 
water, but is obstructed at both ends. The surveying officer recom- 
mends that the channel be deepened over these obstructions to 5 feet, 
which require the removal ol 15,000 cubic yards of mud and 1,500 
of shelly matter. 

(For report of surveying officer, see appendix A B.) 

Sabine river. — This river is 738 miles in length, from the Gulf of 
Mexico to Belgord, Texas, the head of navigation. Rocky shoals and 
sand-bars render an attempt to procure a low-water navigation above 
Belgrade — distant 178 miles from the Gulf— inexpedient, if not imprac- 
ticable. 

The obstructions to navigation consist of leaning trees, occasional 
rafts, snags, large lugs, abrupt turns, " narrows," and rocky shoals ; all 
of which can be removed without difficulty, and the river be improved 
in a thorough and permanent manner, so as to afford a low-water nav- 
igation at all times up to Belgrade, and the use of the river for the 
most important six months of the year the whole distance of 738 miles 
to Belgord. 

The total cost of the improvement, including S4,500 for a 
dredge-boat, to be used also in Sabine harbor, and $14,000 
for a snag-boat, is estimated at $152,750 

For the improvement up to Belgrade the cost will be 

(inclusive of 818,500 for machinery) 53,000 

(For report of surveying officer, see appendix Y Y.) 

Brasos river. — The survey of this river has been delayed by the 
varied demands for other duties upon the officer having it in charge, 
and hindered by the prevalence of yellow fever and his own sickness of 
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the disease. The survey is expected to be accomplished in a short 
time. 

Improvement of the navigation of the Colorado river^ Texa^. — The snag* 
boat heretofore used in the improvement of this river was obtained by the 
United States in July last, and has been repaired for use. Part of her 
machinery had to be sent to New Orleans lor repair ; difficulties conse- 
quent upon the ravages of the pestilence there and in Texas, prevented 
an early completion of the repairs. 

The vessel is launched and waiting a crew. 

The wood-cutters sent to the Colorado in August, to provide fuel for 
the boat, became sickly and were discharged. 

Balance in treasury 1st October, 1863 $14,000 

Probable amount to be expended by 30th June, 1854 14,000 

Estimate of amount required to be appropriated for fiscal year 

ending 30th June, 1855 10,000 

(For report of officer in charge, see appendix A D.) 

Trinity river, — This river is practicable for steamboats during high 
water for about 600 miles, during low water for about 100. The obsta- 
cles to its navigation are overhanging timber, snags, and the bar at its 
mouth. This last is the great difficulty. The surveying officer presents 
a plan, but with hesitation, for providing a depth of 5 feet over the bar, 
which is ampltifor the purposes of the river. The obstructions in the river 
can be easily removed. The country depending on the river is rich, 
and its production rapidly increasing from the inmiense emigration of 
planters to its fertile lands. 

(For report of survey^ing officer, see appendix A E.) 

Balance in treasury 1st October, 1853 $1 ,500 

Survey of the San Antonio river ^ Texas. — It appears from the survey 
made of this river that it rises about four miles above the city of San 
Antonio; from which place to Goliad its improvement is almost imprac- 
ticable, and is not looked for by the people. 

PVom Goliad to the sea the bed is of coarse sand, and extremely uni- 
form in width and depth. The banks have a steep slope, ;md the river 
flows through a level prairie country. The width of the stream is from 
one hundred to one hundred and fifty feet, and the depth varies from 
three feet to twelve. 

The principal obstructions are a fall two miles below Goliad, a 
raft at the head of Pagan's island, and another at the fork of the mouths 
of the river ; and the overhanging timber with which the bnnks abound, 
for a distance of eighty miles. 

The rock causing the falls is soft limestone, and may be cut away to 
the required depth of three feet at low water with axes. 

Both rafts being afloat, they can be easily removed by the use of 
suitable macninery, such as is now in the Colorado. 

The overhanging trees should be cut down. • 

The cost of these improvements, securing a chaimel of three feet at 
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low water from Goliad to the mouth, is estimated at $19,300, including 
$10,000 for a snag-boat. 

(For report of surveying officer, see appendix A F.) 

Balance in treasury 1st October, 1853 $1,500 

WASHINGTON AQUEDUCT. 

Supply of water for the cities of Washington and Georgetown, — The 
surveys have been made, plans proposed and adopted by Uie President 
The right of way to some portion of the aqueduct line has been acquired, 
and machinery prepared. Quarters for laborers and mechanics, and 
storehouses at the Great Falls, are in progress. Tools are provided, 
and arrangements made for commencing the work ; and such a final 
location is in progress as will enable it to be put under contract as fiist 
as the right of way can be acquired. 

Balance in treasury 1st October, 1853 $79,000 

Probable amount to be expended by 30th June, 1854 79,000 

Estimate of amount required to be appropriated for the fis- 
cal year ending 30th June, 1855 1,000,000 

(For report of officer in charge, see appendix A G.) 

All which is respectfully submitted. 

J. G. TOTTEN, 
Brevet Brigadier General and CoL Engineers* 

Hon. Jefferson Davis, 

Secretary of War. 
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APPENDIX TO EEPOKT OF CHIEF ENGINEER. 



APPENDIX A- 

Augusta, Maine, February 2, 1853. 

Sir: I have to transmit herewith a report on "removing the rocks 

obstructing the navigation near Falls island, Cobscook bay, Maine." 

I ask for an appropriation of $1,200, in addition to the sum of $5,000 

already appropriated for this operation. 

I have the honor to be, sir, very respectfully, your obedient servant, 

JOHN NEWTON, 
Lieutenant of Engineers. 



aEPORT AND ESTIMATE OP "REMOVING THE ROCKS OBSTRUCTING THE 
NAVIGATION NEAR FALLS ISLAND, COBSCOOK BAY, MAINE." 

Map 1 gives the general representation of that part of the State in 
which the proposed site for improvement is situated. 

Map 2 represents the country in the immediate neighborhood of 
**FaUs island." 

The two passes, one on each side of "Falls island," which connect 
tlie two principal divisions of " Cobscock bay," are of small dimensions. 
This, taken in connexion with the great rise and fall of the tide, gives 
such velocity to the current as to render navigation dangerous, and in 
ihe direction opposite to the tide current, impossible. 

The two channels are obstructed with many ledges of rock, the 
most formidable and dangerous of which are the "High-tide" and "Half- 
tide" ledges in the north, and the " Two-hour" rock in the south channel. 
These obstructions are marked respectively. A, B, and C, in map 
2. The summit of the "High-tide" rock is about level with the high 
water of a low course of tides. That of the " Half-tide" is 3 J feet lower 
than the preceding. The "Two-hour" rock is covered at two hours* 
flood. 

A low course of tides gives 14^ feet rise and fall ; the highest tide 
known was 27^ feet ; the average rise and fall is about 20 feet. 

The south channel is alone used by the vessels navigating Cobscook 
hay, the passage being made on the flood and ebb tides, near the time 
of high water. The north channel is never used, except by small ves- 
i^'U and boats, at certain stages of the tide. 

Four modes of improvement suggest themselves, viz: the removal of 
A and B, that of B arid C, that of C, and finally that of B. 
fc>olid contents of A = 6,780 cubic yards. ^ From the report of Lieu- 
Do. . . .do B = 2,070 do > tenant Colonel Long, 

Do. . . .do C = 2,212 do ) September 20, 1837. 

Part ii— 16 
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The first two plans are considered too costly ; the third, if carried 
into effect, would still leave the south channel obstructed by "Fox 
island" and "Whitney rock," the presence of which renders the pass 
dangerous, and even impracticable, in many directions of the wind. The 
fourth is therefore recommended, as makmg the north channel practi- 
cable during certain directions of the wind, while the south channel 
might still be used in the event of winds unfavorable to a passage 
through the former. This improvement made, it is to be observed that 
vessels would seldom or never be detained, or debarred a passage 
through one or the other channel. 

A vessel bound up would reach the " Falls" a little before high water, 
when the force of the current is much diminished; after passing this 
place, she might reach either Whitney or Dennysville on the same tide, 
owing to the increased lateness of the hour of high water, as you pro- 
ceed up the bay. 

If the "Half-tide" rock be taken away to a depth of lOJ feet, which 
would bring it on a level with the low water of a low course of tides, 
or 14 feet below the summit of the "High-tide" rock, it is considered 
that a vessel drawing 10 feet of water could pass with safety one hour 
before high water. 

Estimated cost of removing the ^^ Half-tide rock^^^ 190 feet loTig and 60 

feet wide. 

1,986 days drilling rock, at SI 26 $2,482 50 

271 days spUtting, at SI 25 338 75 

680 days removing, at $1 25 850 00 

sharpening tools , 211 00 

120 days of overseer, at S3 50 420 00 

2,500 pounds of powder, at 10 cents 260 00 

10,000 feet of safety fuse 40 00 

Steel 1 00 00 

Tin canisters to contain charges 120 00 

Contingencies 1,187 75 

6,000 00 

Total estimated cost between S6,000 and $6,000. The depth of 
water around the rock is very great. 

The population of the district benefited by the proposed improve- 
ment is about 4,000; number of saws, about 19; value of lumber 
manufactured, $106,000 per annum. The lumber is principally small; 
number of large class schooners engaged in trade, is 10. Ship building 
is carried on to a small extent; and manufactures, for which the water 

e>wer of this region afibrds a good chance, are entirely in the future, 
aik and fuel would be exported if the navigation was improved. 
All of which is respectfully submitted. 

JOHN NEWTON, 
Lieutenant ofEngineers* 
Brig. Gen. Jos. G. Totten, 

Chief Engineer^ Washington. 
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APPENDIX A— 1. 

Engineer Department, 

WaMngton, Fehrtiary 18, 1852. 

Sir : The board of engineers for river and harbor improvements 
have considered the project of Lieutenant Newton, corps of engineers, 
for the removal of the rocks obstructing the navigation near Falls island, 
Cobscook bay, Maine, and approve it, with the recommendation that, 
as an object of national importance, the additional appropriation neces- 
sary for the completion of the work be made by Congress. 

The winter season being adverse to exposed, work in the latitude of 
Maine, I propose, with your approval, to instruct him to commence 
work in tne spring; and should a contract be found to promise more 
economical results than day's work, he will be directed to prepare such 
proposals as will invite the attention of bidders, and these will be is- 
sued from this department The work to be done by drilling, splitting, 
and blasting. 

The report of Lieutenant Newton, with two maps, and the approval 
of the board of engineers, are submitted herewith. 

Very respectfully, your most obedient servant, 

JOS. G. TOTTEN, 
Brevet Brig. Gen» and CoL of Engineers. 
Hon. C. M. Conrad, 

Secretiiry of War. 
Approved February 22, 1863. 

C. M. CONRAD, Secretary of War. 

The officer was instructed to carry the project, as approved, into exe* 
cution accordingly. 



APPENDIX B. 

Rockland, Maine, 

December 1, 1852. 

Sir : In obedience to circular of November 16th from the Engineer 
department, I transmit report on Rockland and Owl's-head harbor, 
with approximate estimate of the cost of a breakwater at the former of 
the above localities; also, report on the rocks obstructing the navigation 
of Cobscook bay, Maine, with approximate estimate for the removal of 
the same. I am obliged, for want of time or paper to copy, to transmit 
the map of Rockland harbor, with the request to have it copied and 
returned at the earliest convenience of the department. 

As soon as I can make a reconnoissance of Martinicus island and the 
Kennebeck river, reports will be furnished for these localities. 

Circular of November 16th was not received until my return from 
Cobscook bay, on the 25th. 

I have the honor to be, sir, &c., &c., 

J. NEWTON, 
Lieutenant of Engineers 
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COBSCCX)K BAY. 

With respect to the rocks obstructing the navigation of Cobscook 
bay, near Falls island, it is to be remarked that these occur in the two 
narrow channels (separated from each other by this island) which con- 
nect the two principal sheets of water into which Cobscook bay is 
divided. 

Owing to the great rise and fall of the tide in the western part of 
the bay — which may be stated at twenty feet, on an average — a large 
volume of water is forced through these narrow passes, with such 
velocity as to render all navigation in a direction opposed to the cur- 
rent impassable. But the great obstacle to the transit of vessels con- 
sists in the presence of certain rocks in the north and south channels, 
which make the currents exceedingly winding, and increase the chances 
of loss of vessel and life. 

Rafts and the smallest class of vessels use the north channel, and 
this only in the downward passage. 

The south channel is used in the up and down passage by the large 
vessels — about eight or ten in number — which of late years have bee^un 
to transport lumber, &c., from Dennysville, Whitney, and the other 
places on the western branch of Cobscook bay. 

It is proposed to remove two rocks marked "A" and "B" in the 
map of this locality. The former is called the "High-tide rock," from 
being just covered by the high water of a low course of tides, and the 
latter the "Half-tide rock," because its summit is a Ittlle above the 
level of mid-tide. 

The "Half- tide rock" is the most dangerous, because the current 
setting directly over it during a part of the tide renders it impossible 
to be cleared. 

If the "High-tide rock" be afterward removed, it is supposed that 
the current will pass straight through the channel, and the navigation 
be rendered safe and expeditious. 

The project of improving the north instead of the south channel, is 
based upon its being the shortest and most direct passage up and down. 

Estimate. 

Removal of rock "A" to a level 17 feet below its summit, 

being 6,7S0 cubic yards, at $2 60 $16,955 

Removal of rock " B " to the same level, being 2,076 cubic 

yards, at $2 50 5,190 

Total for improvement of north channel 28,145 

In the south channel is the "Two-hour rock," marked "C," which 
derives its name from being exposed at two hours ebb, and which is 
dangerous, for the same causes that have been mentioned in respect to 
the " Half-tide rock." Vessels bound up, attempting to pass between 
this ledge and the island, often lose the wind, from the interpoeilion of 
the high ground and the great rapidity of the current, and run the risk 
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of being lost upon it. The rock **C'* being inaccurately placed in the 
map, has been marked in its correct position in penciL 

It is the opinion of some entitled to weight inat the removal of the 
"Half-tide rock" would sufficiently improve the north channel, and 
after this operation that it would be more advantageous to attempt that 
of the "Two-hour rock." Although I do not concur in this view, I 
yet think it desirable to remove the "Half-tide rock" first, and then, 
by the effect of this operation upon the navigrition of the north channel, 
judge whether a further sum ot money would be most advantageously 
employed in the north or in the south channels. 

Removal of rock "C," being 2,212 cubic yards, at $2 50 $6,530 

I have relied for the cubic contents of these several rocks upon 
Lieutenant J. F. Cooper's report, and am indebted to his map of 
Cobscook bay, and to personal observation, for my information in rela- 
tion thereto. 

In case that the rock "C" were not removed, it would be necessary 
to mark it with a buoy or spindle. 

The same is rcommendea with respect to the rock near Leighton's 
point, (see map "B.") 

Not thinking it advisable to commence work with less than $10,000, 
I request a further appropriation of $5,000. 

OWJuVhSAD HARBOR) 

So styled from a cape of the same name, is a narrow pass of an aver- 
age width of six hundred yards, and of Uttle more than a mile in length ; 
bounded on one side by the coast ot Maine, and on the other by Munroe 
and Sheep islands. 

It is completely shielded from all winds traversing the Atlantic, be- 
tween E. and S. by W., by the interposition of Munroe and Sheep 
islands. Following in the same order. Ash island breaks the force of the 
winds between 8. by W. and S. W. by S., allowing a rake of only three 
imles. From the last named point of the compass to N. E. by N. i N., 
the main land affords entire security. It thus appears that the harbor is 
protected by nature from winds at all points of the compass, with the 
exception of the angle between N. E. by N. i N. and E. The winds on. 
this exposed quarter blow down Penobscot bay, with an average rake 
of twenty-two miles, until they get around as tar easterly as E. N. E. i 
^» From this last direction to E. the interposition of the Fox islands 
diminishes the rake to eight or nine miles. 

The winds thus bavins access into the harbor, are the longest in their 
duration, and the most destructive in their effects, of any prevailing on 
this coast, and vessels lying here, and exposed to the heavy swell 
^used by them, frequently part their moorings and go ashore. The 
bottom is generally good holding ground ; though the portion under the 
lee of the proposed breakwater, in map B, is represented to be greatly 

'*'*"^ " ' 3se of anchorage. 

electing this posi* 



^^ ^, and consequently much impaired for the purpose of anchorage. 
*he channel-way alfcrds a good bottom ; but vessels selec ' 
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lion are exposed to the full rake of storms, and are, besides, in the 
way of others running in for shelter. 

ROCKLAND HARBOR, 

Contiguous to that of Owl's-head, and situated at the S. W. extremity 
of Penobscot bay, is an indentation of the coast formed by the two head- 
lands of Owl's-head and Jameson's point. It is the only harbor for the 
larger class of vessels between Townsend and Belfast, embracing an 
extent of coast of nearly seventy-five miles. These headlands are two 
miles nine hundred yards from each other, and may be said to form the 
entrance to the harbor, which is thereby exposed to the winds that . 
range from N. N. E. to S. S. E. The wind being E. N. E., traverses twenty 
to thirty miles of the Penobscot bay before entering the harbor, which, 
with the great depth of water, occasions a very heavy sea. When the 
winds are more easterly the sea is less, on account of the interposition 
of the Fox islands, which, in the direction due E., are only eight or • 
nine mUes distant from the entrance to the harbor. When E. by S., or 
E. S. E., or near these points, a heavy sea is thrown in from the ocean, 
which is said to be more destructive than any other to which the bot- 
tom is exposed, though it passes into the harbor in a rather indirect 
manner, between the Fox and Munroe islands. These winds bring in 
a vast body of water, with a heavy ground swell, washing the wharves 
and causing vessels to drag their anchors. These storms are fortunate- 
ly neither frequent nor long in their duration; so that winds fix)m the 
N. of E. may be said to be, on the whole, the most hurtful to which 
this place is exposed. The harbor is accessible with all winds as long 
as a vessel can carry sail, and is free from obstructions, with the ex- 
ceptions now to be named : A, called the N. ledge, of very small ex- . 
tent, having three or four feet over it at low water ; and P, called the 
S. ledge, five or six feet. Besides these, there are several rocks along 
the Une of shoal, making it unsafe for vessels drawing over ten feet to 
pass at low water. It would be well to have A and P marked in 
some manner, though the same is not necessary along the shoal, since 
the coasters do not draw as much water as ten feet The bottom is a . 
blue clay, and forms a most excellent holding ground; to this cause, 
and the fact of being furnished with superior ground tackle, it may be 
attributed that few of the vessels owned in Rockland drag their anchors 
or part their moorings. 

Comparison of the relative merits ofOvcTs-head and Rockland harbors as a* 
sit^for the proposed breakwater. 

A sketch of the routes of the coasting fleet of the Penobscot bay and 
river may not here be amiss, (vide Blunt's chart.) Vessels bound down 
the bay can take the Muscle Ledge channel or the east channeL The 
former, which may be said to have been heretofore the only, and is 
even to this day the most frequented, extends from Owl's-head to 
Whitehead. After passing Owl's-head about three miles, the remain- 
ing portion of it is interrupted with numerous small islands and sunken 
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rocks, rendering it sometimes unsafe for those best acquainted with its 
marks, and at all times impracticable for strangers. With a head wind 
and contrary tide, vessels are often unable to beat through, and are 
compelled to anchor. The east channel, between Munroe and Fox 
islands, is broad and remarkably free from obstructions ; so that vessels 
detained among Muscle ledges, by the causes above enumerated, might 
proceed to their destination by steering into the east channel. 

Vessels bound from Portland, Boston, New York, and the south, back 
into the bay, make Martinicus Rock light or Manhegan light ; in the for- 
mer case they take the east channel ; and in the latter, after making 
Whitehead light, they may follow either the east or the Muscle Ledge 
channel. Vessels preferring the east channel need only a certedn indi- 
cation of having passed Two Bush island, to enable them to lay a straight 
course up Penobscot bay, and this even in thick weather, when it would 
be impossible for them to pick their way through the Muscle ledge. Ships 
and square-rigged vessels generally, together with the large class of 
coasters, prefer, for the reasons above given, the broad and open chan- 
nel ; but the greater number of coasters, from a strong adherence to cus- • 
torn, take the other, especially during the inclement season, though there 
\s no safe harbor along its entire length to justify this partiality. Herring 
gut, which is a good though small harbor, lying to the west of White- 
bead, is equally accessible, whether the one or the other be followed. 
I have conversed with intelligent shipmasters on this subject, and 
I think as the east channel becomes better known and marked out it 
will be more and more frequented, to the diminution of the number ot 
those who will take the other. Vessels running down the bay, with a 
storm threatening from the usual quarter, after passing Rockland and 
Owl's-head, find no safe harbor until they reach Herring gut, fifteen 
miles distant from the latter place; but this place being small is often 
crowded, and incapable of holding more ; so that they are obliged to 
continue their course more than fifteen miles to Townsend, which fur- 
nishes a safe and spacious anchoring ground. Again, vessels bound up the 
bay, with a storm threatening, would not leave Townsend or Herring 
gut unless there was a good harbor at Rockland or Owl's-head. There 
is, therefore, a manifest impediment to safe and expeditious navigation 
from the absence of some protection at one of these places. 

There is no circumstance with which I am acquainted, or if there 
be it is a very unusual one, which would enable a vessel to anchor 
under a breakwater at Owl's-head without the possibility of reaching 
Rockland. The plea that Rockland is a little more out of the direct 
track of vessels, is met by the fact, that those anchored here often get 
under way after a storm, and pass others in OwFs-head harbor either 
at anchor or about to start ; the reason being that the spacious sheet of 
water in the former ajlows facilities for this operation, which the con- 
fined limits of the latter cannot aftbrd to vessels huddled together in a 
small space. To illustrate this, suppose a storm from E. N. E. to have 
swept down the bay, but the wind, after having lulled so as to make it 
safe to venture out, still blows freshly, a vessel at Rockland can pro- 
ceed on her- course for Portland; but the same vessel, if at Owl's-head, 
might be surrounded with others bound up the bay, but unable or un- 
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willing to get out in the face of the wind, the conclusion is manifest, 
she must await their movements. 

A breakwater at Owl's-head, to fulfil the condition of making a har- 
bor, ought at least to have the length given to it in map B. The max- 
imum space protected by this structure would be determined by draw- 
ing a line through the end of it, aloug the general direction of the chan- 
nel, for the reason, that a more favorable direction of the wind, as for 
instance along the line joining the Head with the extremity of the 
breakwater, would throw a heavy sea and a large amount of water, in 
an oblique direction, between the bold shores of Munroe island and the 
latter point; which circumstance would of course cause a great spread 
in the action of the water as soon as the compression was relieved. 

The minimum space has been determined by drawing a line through 
the extremity of the breakwater and a point, distant, say one hundred 
and fifty yards firom the north point of Munroe island. The area thus 
protected is seven acres. The protection afforded to shippmg may be 
put at an average area of twenty-five acres. 

It is my opinion that a breakwater in Owl's-head will impede nav- 
igation in proportion to the refuge afforded by it in time of storms. 
The width of the passage is diminished, and the velocity of the current 
increased to such an extent as to delay vessels which are going in or 
out, and meet those winds that are of frequent occurrence on this coast; 
a habit of stopping in the harbor for trifling causes will have the effect 
of delaying other vessels, which may not thereby have room to work 
through. 

Beside the protection to general commerce by a breakwater at Rock- 
land, there is a large local interest involved in this matter. Three 
hundred vessels, coasters and fishing crafl;, are owned here, and about 
two hundred more are estimated as trading with the place. Rockland, 
from a very small village, has grown into a large town of seven thou- 
sand inhabitants within the space often years, and is deservedly con- 
sidered one of the most flourishing places in Maine. Its prosperity 
flows from a source which will probaoly not fail it, to wit : the manu- 
facture of lime. The number of barrels of lime manufactured is now 
one million per annum ; for the burning of which seventy thousand 
cords of wood are required. 

The value of property annually afloat, and consequently exposed, is — 

1,000,000 barrels lime, at 80 cents $800,000 

70,000 cords of wood, at $3 210,000 



1,010,000 



To this must be added the value of the vessels. 

Beside the support of its own population, Rockland supplies a large 
back country, and by this induces other branches of trade, which are 
continually augmenting. In fine, Rockland is increasing rapidly, and 
bids fair to increase for a longtime. 

In severe winters the harbor is sometimes obstructed with ice; but 
this is a point of but little practical importance — the duration of this 
obstruction short; the trade of Penobscot bay is arrested at the same 
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time. New York, Boston, and other ports, from which coasters are 
expected, have previously been closed; and, finally, the number of 
coasters engaged in the winter trade is comparatively small. 

For the above reason I recommend Rockland harbor as the site for 
the proposed breakwater. 

In the comparisons of soundings made by myself, with those made at 
the lime of the survey in 1835, it will be observed that there is a dif- 
ference of one fathom. This may, as far as can be ascertained, be at- 
tributed to three causes: the ^eat difference in the high and low 
water observed at the two penods ; the positions chosen for the tide- 
gauges — ^that of the former survey being at Owl' s-head, while the one 
used by me was placed in Rockland harbor ; and finally, the practice 
which the coasters had, until prohibited by law during the present 
year, of throwing over the ballast after each trip. 

The surface of the shoal is generally hard, and is supposed to be 
underlaid with rock ; but I consider it necessary, before work be com- 
menced, to make a thorough survey and examination of this locality. 

There is not current sufficient in the harbor to be taken into calcula- 
tion ; and it is not probable that the erection of a breakwater will alter 
the bottom. 

The breakwater is three hundred yards in length, and covers an av- 
erage area of fifty acres. It has been designed of the minimum length, 
in my opinion, to subserve a useful purpose. 

82,682 cubic yards of stone, in pieces i to 2J tons and up- 
wards, at $1 33 $110,242 

11,625 cubic yards of sea-wall, in blocks of 2 tons and up- 
wards, at $4 46,500 

Add \ for contingencies 22,391 

Total cost 179,133 



The breakwater would answer a better purpose by being made fout 
hundred yards long. 

There is a difference in the views of the present report and of those 
made by the officers intrusted with the survey of Owl's-head harbor 
in 1836 and '37, but the great variation in the present circumstances of 
the case are sufficient to account for it- 
RespectfuUy submitted. 

JOHN NEWTON, 

Lieutenant of Engineers. 
Brig. Gen. Jos. G. Totten, 

Chief Engineer^ Washington. 



APPENDIX C. 

Augusta, Maine, December 17, 1852. 
Sir: Pursuant with instructions of circular of the 16th ultimo, I 
sited Martinicus island, and made such measurements as were neces- 
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sary in order to obtain a tolerable approximation to the cost of a break- 
water upon its east shore. 

The enclosed map is suitable only to give a general idea of the 
locality, in respect to its exposure to stormy winds, and its adaptation 
to the purposes of a place of refuge for vessels. 

As will be perceived, the "cove" is exposed to storms coming in any 
direction from N. N. E. to S. S. E. On the east side it is partially pro- 
tected by Indian ledge, the summit of this being about twenty feet above 
the level of highest tides. On the south it is bounded by Dexter*s 
ledge, which is just covered at highest water. The depth of water 
when the tide is out is perceived to be too little to keep the vessels 
which may chance to be within the enclosure completely afloat. For 
this reason it is not now used as an anchorage during storms. 

The "harbor" is exclusively used for this purpose; but, owing to its 
great exposure, vessels lying here during a gale are obliged to be at- 
tached to several anchors, and are generally abandoned by their crews 
to the chances of riding it out. This place is too narrow to afford a 
chance for swinging in the event of a change of wind; and it cannot, by 
the erection of any structure, be so land-locked as to make it safe to 
moor vessels side by side. 

The "cove" is therefore preferred, notwithstanding its little depth of 
water; and it is supposed that a breakwater, constructed as represented 
on the map, will so shelter the space enclosed by it as to make it safe 
for vessels to lie there aground during the prevadence of the most violent 
storms. 

I do not think, from the examination I was enabled to give to the 
east side of the island, that any position preferable to the one recom- 
mended in this report could be found, the improvement of which would 
also lie within the limits of a wise economy. 

A common course of tides average twelve feet in rise and fall, while 
the highest may be put at fifteen feet. 

There is an abundance of rock along the shores of the "cove," and 
around the circumference of the island, to supply all the different spe- 
cifications of stone needed for the breakwater. 

Approximate estimate* 

North branch of breakwater from shore to Indian ledge — 



1,900 cubic yards of sea-wall, at $3 33i 87,333 

12,815 cubic yards of rough stone, at$l « 12,815 



South branch of breakwater from Indian ledge to 
Dexter's ledge 



$20,148 



1,200 cubic yards of sea-wall, at $3 33i 4,000 

8,647 cubic yards of rough stone, at $1 8,647 



12,647 
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Estimate of a wall along the west profile of the south branch, 
for the pupose of mooring a vessel under shelter, when it 
cannot, at time of low water, be run into the "cove," viz: 
144 cubic yards, at $3 33i $480 

Contingencies 6,000 

Total 38,276 



Martinicus island is about fifteen miles from Owl's-head, and directly , 
in the track of many eastern and provincial coasters. 

The fisheries in its neighborhood give employment to about fifty , 
vessels during portions of the spring and fall, and to a greater number 
during the summer. 

The island is about two miles long and one wide, containing from , 
two to three hundred inhabitants. Twenty fishing vessels, averaging 
twenty-five tons each, are owned by them- 

The above statements, bearing upon the question of the necessity oi 
making a secure harbor somewhere on the island, have been furnished 
by persons residing there; and they further state that, under present 
circumstances, they are compelled to send away their vessels to winter 
elsewhere ; and that, from the inconvenience to which the want of a 
harbor subjects them, they are debarred from embarking in the fishing . 
business to the extent they would otherwise be enabled to do. 

Respectfully submitted. 

J. NEWTON, 

LietU. rf Engineers. 

Brig. Gen. Jos. G. Tottbn, 

Chief Engineer^ Washington. 

Mem. — I think it proper to state that the above views are to be held 
in subjection to the mformation which a survey, carried on for a short 
time in the spring, may furnish in this particular, viz: the exact nature 
of the bottom — ^whether the rock, in many places, be not nearly ex- 
posed. For, from what I hear and infer, a large body of water will be 
thrown over the top of the breakwater, causing more or less agitation 
on the interior. It might make a great difference whether a vessel 
aground was working upon a body of sand several feet thick, or upon, 
a roc]^ nearly exposed. 

J. NEWTON, 

Lieut, of Engineers. 



APPENDIX D. 



Augusta, Maine, December 26, 1862. 

Sir: Pursuant with instructions of circular of 16th ultimo, I give 
herewith an estimate, based upon the result of my inquiries, of the cost 
of improving the Kennebeck river from the United States arsenal wharf, 
in Augusta, Maine, to Lovejoy's narrows. This information, derived 
from various sourcesi although in the main consistent with itself, can^ 
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not be regarded as the best means of arriving at data for an estimate 
of cost. The results obtained must, therefore, be regarded in the light 
of approximations, more or less in accordance with the truth. 

Since the date of Colonel Long's report, (September 20, 1837,) the 
citizens of Augusta have, at an expense to themselves ot $9,500, at- 
tempted, in the course of the year 1845 or 1846, to dredge a suitable 
channel from the city to Shepard's point. Although their design was 
not effectually carried out, the result has, nevertheless, been regarded 
as beneficial to their shipping business. 

The channel through the Gauge shoal was made 80 feet wide, wh3e 
that through the Brits shoal had only 60 feet given to it. Through 
these two shoals it was intended to secure a low- water depth of 7 feet, 
but it was found upon trial impossible to accomplish this result without 
running into expense unforeseen in the beginning. The surface of the 
water above and below these places must have been of different levels, 
and it is easy to perceive that large obstructions like these bars must 
have operated as dams, and retained the water above them at a higher 
level. When, therefore, they were pierced, the low-water mark was 
found to become lower, while the high-water mark remained about the 
same level as before. 

The debris, it is said, instead of having been removed to a safe dis- 
tance from the excavations, was placed near the edges, the effect of 
which has probably been that rafts of logs and cakes of ice have swept 
back some portion of it. I should judge mat the refilling from all causes 
has amounted to IJ feet. 

The Mill-brook shoal was excavated so as to give a water way 60 
feet wide and 7 feet deep at low water. It is proposed to increase the 
width of the channels at this place and at the Brits shoal to 70 feet, 
and to excavate for a depth of 1 foot, in addition, through the Gauge and 
Brits shoals. 

Estimated cost $4,500 

Just below Shepard's point an excavation, as nearly as possible in 
the same line with the one already executed, should be made, of a 
width of 70 feet, and of a low-water depth of 7 feet. This, it is further 
recommended, should be undertaken before all other improvements of 
the river. 

Lower down another excavation, 70 feet wide and 7i feet deep at 
low water, through the Hussy shoal, will be found advantageous. 

These, together with the removal of several small ends of bars, con- 
stitute all the improvements considered necessary between Shepard's 
point and Gardiner. 

Estimated cost $8,300 

Between Gardiner and Lovejoy's narro/ s the only obstructions 
brought to light by my inquiries are the sands below Nahumkeg island, 
having over them at present 7 feet at low water. It is proposed to ex- 
cavate a space through them 100 feet wide and 1} feet deep. 

Estimated cost $200 

Total estimated cost, between $18»000 and $17,000 
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The composition of the sevf ral bars and shoals enumerated is a 
mixture of gravel and sand, with and in them boulders. 

There were taken a great many boulders of all sizes from the Gauge 
shoal, some of which, though very few in number, amounted to several 
tons in weight Not so many were found in the Brits, and fewer still 
in the Mill-brook shoal. 

Below Shepard's point it is said that one direction assumed for an 
excavated channel will carry it through a deposit of gravel, while 
another will lead through a mud formation. 

The Hussy shoal is said to be composed of gravel, varying from i to 
5 inches in diameter. 

The " sands," below Nahumkeg island, are composed of much finer 
materials than the preceding ; they are probably entirely of sand, and 
are said not to shift. 

The excavation through the MiU-brook shoal has not perceptibly 
changed in depth after the lapse of seven years ; and although the 
channels through the Gauge and Brits shoals have, during the same time, 
filled li feet, it may fairly be presumed that the piling up of the debris 
not tar from the edge of the excavation will, in some measure, ac- 
count for this. 

I am not now prepared to recommend any permanent system of im- 
provement, neither does it appear how this could be effected without a 
great expense ; but I think that a dug-out channel through the several 
udrs may be estimated to endure for seven or ten years. 

A wing-dam, as indicated in the enclosed map, maybe found of great 
utility in making the channel of easy access to vessels going down the 
river, as it would throw the current directly into its opening. 

Respectfully submitted. 

J. NEWTON, 



Brig. Gen. Jos. G. Tottbn, 

Chief Engineer^ Washington. 



Lieutenant of Engineers. 



APPENDIX E. 

Portland, November 80, 1852. 

Sir: In answer to Engineer department circular, of November 16lh, 
I have the honor to submit the following report of estimates : 

Breakwater at Richmond Island harbor. 

A glance at the coast survey chart of this harbor leads to the infer- 
ence that Richmond island was once connected with the main land. 
But a few years since, the passage could be made to the island, dry- 
footed, at low water; now, at mean low tides, the water-way is nearly 
200 yards wide, and has an average depth of three feet. In the set- 
ling in of the tides around the east and west points of the island, there 
is a tendency to still-water on a line from the interior salient of the 
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island to the opposite shore salient, as indicated by the partial bar 
formed, while to the right and left of this line the water deepens rap- 
idly. It is probable that this sand ridge would collect, were it not for 
the prevalence of east winds, which gives to the westerly flowing cur- 
rents predominance over the easterly. The heavy waves of the pre- 
vailing storms add their force to that of the currents, to remove the bar 
as fast as it is formed. But if the natural tendency to deposition aloog 
this minimum line could be so assisted by artificial processes as lo 
prevent the retrogressive effects of the prevalent northeast, east and 
southeast gales of winter, I doubt not that a permanent bar to the island 
would be raised above the sea. According to the distribution for Port- 
land breakwater, only $5,000 will be available from the present appro- 
priation for the work at Richmond island. My plans in connexion 
with this position are by no means matured- Ii this fund is not in- 
creased before next summer, I propose to expend it in raising (for the 
whole length of the bar, from shore to shore) an obstacle secure against 
storms, and as high as can be attained witn the expenditure. 1 have 
not yet determined the absolute character of this barrier, whether it 
will be stone or wood, or a union of the tw^o materials. The estimate 
is for a stone structure, (which will, doubtless, be best for the deeper 
part,) as per figures. [See Sketch B, at the end of the volume.] 

Of course, the exact forms of the cross sections could not be accu- 
rately followed. On the contrary, the stone would be placed, directly 
from the lighters, into their position, according to their apparent fitness, 
while the vessel would lie aground. These stone should be very large, 
but not long, like dimension building stone, nor flat, like flagging stone, 
but rather prisms, cubes, and any irregular stone, which are abundant 
in quarries, and can be obtained for a small price above the transporta- 
tion. The inshore portion of this wall would only require one layer 
of heavy stone, carried beyond the high-water line. The amount of 
stone required for this work will be about 4,000 cubic yards, which, at 
$1 26 per cubic yard, would be $5,000. 

If this wall, thus constructed, should act as a catch-sand and form a 
bar to its level, another appropriation of equal amount would be suflB- 
cient to put a similar wall above this, which would rise above the high- 
est tides. But as this second wall will be deeper, and ought to be 
broader on top, and rise some two or three feet above the highest tide, 
the next appropriation ought to be rather increased. I think $10,000 
should be asked for; and if any money should be left after the stone 
structure should be finished, it would constitute a reserve fund, for pn> 
moting the formation of a beach and cultivating the beach grass. 

Now, by the process of throwing in stone continuously, until the 
structure rises out of the water, (supposing the top surface to be three 
yards wide and the side slopes two-thirds,) 22,000 cubic yards of stone 
would be consumed, at a cost of $27,000. 

If the cheapness of the construction would not decide, as between 
the two methods, in favor of the former, the want of available funds 
seems to necessitate such choice. The greater importance of the Rich- 
mond Island breakwater, as compared with the extension of that in 
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Portland harbor, induces me to prefer the former, in asking for appro- 
priations for the next fiscal year. 

Very respectfully, your obedient servant, 

Z. B. TOWER, 

BreD* Majirr uj Engineers. 
Brev. Brig. Gen. Joseph G. Totten, 

Chief Engineer^ Washington^ D. C. 



APPENDIX E— 1. 

Engineer Department, 

Washington^ January 13, 1853. 

Sir: I have the honor to submit herewith, for your consideration, 
copies of the reports of Brevet Major Tower, corps of engineers, and 
of the board of engineers of river and harbor improvements, in relation 
to a breakwater at Richmond Island harbor, Maine. 

The board approve of Major Tower's project to connect the island 
with the main land, but thmk the connexion may be effected with 
greater advantage, and at less expense, by means of a brush w^all 
secured by piles driven into the bottom, than by a stone wall as pro- 
posed by Major Tower. 

A further examination will be necessary to show whether it will bo 
practicable to make use of piles, as proposed. I will, with your appro- 
oation, first instruct Major Tower to make such examination as will en- 
able the question of the proper material to be decided, and then direct 
him to proceed with the execution of the work. 

Should a contract be found the best method of carrying on the ope- 
rations, the advertisements necessary to elicit offers will be prepared 
and issued from this department. 

A coast survey chart of the locality is hirnished with this communi- 
cation. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bvt. Brig. Gen* and Col. of Engineers. 

Hon. C. M. Conrad, 

Secretary of War. 

Approved January 19, 1853. 

C. M. CONRAD, 

Secretary of War. 

The officer was directed to carry the foregoing project, as approved, 
into execution accordingly. 
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APPENDIX E— 2. 

Portland, February 14, 1853. 

Sir : I have the honor to submit the following remarks relative to 
the Richmond Island breakwater : 

Prior to my general report, I considered various combinations of wood 
and stone for this structure, and, among others, a triangular frame-work 
filled in with ballast, extending across the deep water, and finished to- 
wards either shore by an enrockment. This system seemed to me one 
of the best that could be devised; but since it would involve an ex- 
penditure of more than twice the appropriation, I did not deem it ne- 
cessary to lay plans and estimates before the Board of Engineers. A 
dike, with a medium batter 2^ feet wide in the deepest water, 
decreasing in width towards either shore, made of alternate layers of 
fascines and stones, would probably, if consti*ucted slowly, as the sand 
became filled up on each side, eflfect the end desired. But to build it 
at once to the level of high water, would require more fimds than are 
available ; nor would it then be secure against winter storms, unless 
modified by constructing the upper half entirely of stone. 

Two r^^ws of piles braced crosswise, placed ten feet apart in the chan- 
nel and five feet at the half-tide line, and filled in with ballast, would 
doubtless endure long enough to be buried in sand. The piles lE^ould 
diminish the amount of stone required, and would prevent the damages 
to which a simple enrockment, so exposed to the suri, must necessarily 
be subjected. The means at hand would raise this dike to the level 
of half tide, making it equivalent to the stone structure previously recom- 
mended. As these various methods were open to the same objection, 
viz : the want of means to complete them, I concluded to adopt the stone 
enrockment, as the easiest of construction, knowing that it could be left at 
any stage of its progress without fear of other injury than the displac!ing 
some of the top stones by the waves. 

During storms, the surf upon the Richmond Island bar must act with 
great force against any structure placed there. Nor can it be expected 
that, during the summer months, the sand will be banked sufficiently 
on each side of the breakwater to give it very much additional strength 
to withstand the autumn gales. And even though the crest of the sand 
formation should be successfully raised to the high-water level, unless 
supported by a solid core it would always be liable to serious damages* 
That part of Plymouth beach formed by the aid of triangular frames, 
placed side by side and ballasted with stone, has stood for twenty 
years ; while other parts, though quite wide above the high-water plane, 
have been entirely broken through, and are liable to the same injuries 
at any moment. 

The above remarks, however, do not lie against the use of a cheaper 
material than stone for the base of the breakwater in question. After 
sending my report on this subject, my attention was again called to a 
combination of stone and wood for the proposed structure, so that 1 
determined to recommend placing a thick layer of trees for the lower 
part of the dike, ihe upper part being formed of ballast stones. This 
system, against which I apprehend ihe difficulty of construction might 
be urged as a serious objectiony is exemplified upon the accompanying 
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sheet of drawings. I know that it will be extremely difficult to hold so 
large a mass of brush together until weighted with stone, without the aid 
of a row of piles placed, say ten feet apart, across the channel ; but 
with the assistance of these piles the construction would be very easy. 
Spruce trees, from twenty to thirty feet in length, are abundant in this 
vicinity, and would not cost more than two dollars a dozen delivered 
upon the bar. Allowing $1,000 for the cost of these trees placed in 
position, would leave a balance of $4,000 to be applied in building the 
stone part of the structure. I do not doubt that ballast for this pur- 
pose can be obtained from the island, where it abounds, for fifty cents 
per ton, or at most for a dollar per yard. Should the sand pile up five 
feet high across the channel and two feet on the bar, before the au- 
tumn gales set in, the breakwater would probaby stand. 

The plan which the Board of Engineers request me to report upon, 
I presume, contemplates tlie driving of two rows of piles, and the fill- 
ing up of the intervening space with trees and brush. A dike thus built, 
with piles strongly braced together, and with a suflScient weight of 
stone upon the brush to compact it and overcome its buoyancy, would 
probably endure the winter gales, provided the summer surf had pre- 
viously piled up sand some four or five feet on each side of the wall. 
But if the piles are not well braced, and if the sand does not pack up 
more than two or three feet in the channel, I fear that the structure will 
be too slight to withstand the shock of the waves during the severe 
storms which are so numerous in this latitude. Doubtless it would be 
the safer method to raise the brush wall between the piles no higher 
than the half-tide level the first summer, leaving the remaining por- 
tion to be finished the next working season. If the Board of Engi- 
neers think this pile and brush structure, raised at once above high 
water, promises sufficient solidity, I recommend that it be built thus: 
drive two rows of piles, fifteen feet distant, in the deepest water, 
twelve feet apart where they cross the low-water line, and ten feet at 
the ends, in five feet soundings. The piles of each row, placed five 
feet distant fi-om centre to centre, should be driven to a depth of ten 
feet, if possible, and project five feet above the high-water plane. 
The first three or four feet of the brush wall should be formed of spruce 
trees, placed crosswise, and projecting beyond the piles, the butts and 
tops alternating. In the remaining portion they may be laid length- 
wise, principally, with a sufficient number of cross branches to tie the 
mass together. Stone enough should be placed on these trees to com- 
pact them and hold them in place. The piles ought to be capped 
across in pairs. They may be tied together in a less costly way by 
the aid of strips of plank three inches thick and eight inches wide, or 
by spruce poles five inches in diameter, spiked to the piles. I do not 
think it necessary to continue the pile structure so far towards either 
shore as it is drawn upon the plan forwarded. 660 piles will construct 
1,620 feet of the dike; the remaining parts can be built more cheaply 
of brush covered with stone. 

660 piles braced together, at $3, will cost $1,960 

The spruce trees required 800 

1,600 cubic yards of stone 1,600 

Part ii— 16 
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Contingencies— office expenses, superintendence, &c $250 

Reserve fund 400 



6,000 



The Richmond Island bar has changed somewhat since the coast 
survey n:ap was made. The channel opening was widened. The part 
D' E (see general plan) sounding from eight inches to one foot at low 
tide. The line of shoal water has assumed the directions represented 
by the red lines, and I presume before next summer it will be again 
modified, more nearly approaching the black-dotted curve. The bar 
is formed of a coarser material than ordinary beach sand, very difierent 
from that which shows on the bottom through the shoal water. The 
slopes of the bar — ^gentle towards the east, and more steep on the other 
side — seem to indicate that this material is moved forward to its pres- 
ent position by the waves rolling westward. One would look for this 
result, both from the configuration of the coast fine and the prevalence 
of east winds ; because during these winds the waves of the ocean 
must make a circuit between the island and main land, sweeping the 
shore, and carrying the debris directly forward to the bar, until they 
meet the other waves coming around the west point of the island. These 
last waves strike the bar obliquely, and not being pent between two 
strips of land, are less charged with shore-washings. Now, when the 
breakwater is finished, I do not doubt that the east side will bank up 
with sand quite rapidly; but the action on the west side may be very 
variable under favorable circumstances, tending to form a bank against 
the base of the structure, which at another time may be entirely swept 
away. For this reason, perhaps the structure first recommended, mod- 
ified by placing a layer of trees between two and three feet thick on the 
bar, and rising to a low-water level in the channel under the enrock- 
ment, would be quite as durable as any other equally cheap. The pile 
construction can be built to the high-tide plane for the funds available; 
but, since there is no certainly that this breakwater will receive much 
strength from a sand bank on the western side, perhaps it would be 
unsaie to expose so great a height to the waves. If carried only to the 
level of hall tide, I think it would be secure. 

I have tested the bar with an iron rod. Commencing on the island 
side at the ordinary high-water mark, the rod was forced down 12 
feet; 1 00 yards further towards the channel, the rod was stopped at the 
depth .of 4 feet by a hard, stony, anrl sandy formation, visible on either 
side at extreme low water. At a distance of 150 yards from the first 
trial, ib.e rod was arrested on the crest of the bar at 3 feet depth. 
But aX both these trial places, near the low- water line, the bar was 
forced through this hard crust to depths of 12 and 8 feel respectively; 
on the other side of the channel, at the water's edge, the rod having 
been forced down 3J feet was stopped by the hard bed of the sea; 
75 yards further up, the iron bar sunk to a depth of 6 feet before 
reaching the same formation. I do not think any rock underlies this 
bar within the reach of piles driven 10 feet. The men employed to 
make these trials have been accustomed to pile-driving for years, and 
it is their opinion that they may be driven at this place. Taking into 
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account the difficulty of forcing them down, as well as the delays oc 
casioned by the surf upon the bar and the rising and falling of the 
tides, these piles driven will probably cost quite up to the price set 
down in the estimate- Should the pile structure be adopted, I would 
advertise in the two Portland papers thus: "Proposals for driving 660 
piles, in two rows, across the channel between Richmond island and 
the main land, and towards either shore, till the end piles stand in five 
feet water during full tides, will be received till April 1, 1853. 
Also, proposals (the price per 1,000 feet being stated) for filling in 
between these piles with brush and spruce trees, from ]0 to 30 feet in 
length, and for continuing the brush wall from the ends of the pile 
structure to each shore. Also, proposals per ton and per cubic yard 
for transporting large ballast or rubble stone from Richmond island, or 
firom any other place, to cover over this brush wall ; 1,600 cubic yards 
or 2,400 tons of stone will be wanted for this purpose. For further 
information, direct to Brevet Major Z. B. Tower, U. S. army, Port- 
land, Maine." 

Respectfully submitted. 

Z. B. TOWER, 

Brevet Major of Ens^nccrs. 

Brevet Brig. Gen. Jos. G. Totten, 

Chief Eiigineer^ Washington^ D, C. 



APPENDIX F. 

Portland, Maine, November 30, 1852. 

Sib : In answer to Engineer department circular of November 16th, 
I have the honor to submit the following report of estimates: 

For breakwater at Ttichmond Island harbor^ and repairing the breakwater 
at Portland harbor^ Maine. 

The breakwater in Portland harbor commences at Fury point. Cape 
Elizabeth, and extends 1,900 feet in length to the north and east, nearly 
parallel to the opposite shore, or Portland range of wharves. It inter- 
poses a permanent barrier to the heavy ocean swell, which, rolling in 
through the harbor entrance, spreads its volume of waters to the left, 
and onwards to the inner anchorage and line of piers. Except for that 
part of the harbor which lies towards Portland bridge, this breakwater 
is of little utility as against east gales, which create secondary waves 
of considerable force within the harbor range, some two and a half 
miles in length. There is no barrier, however, to the high winds and 
waves from the northeast, which, sweeping down through the passage- 
way between Hog island and the main land, pass unopposed over the 
entire length of the inner anchoring ground. A breakwater at Fish 
point, the northeast salient of Munjoy, would partly cover the harbor 
in this direction ; but, owing to the great depth of water off this point, 
such construction would involve enormous expenditures, and would 
only be justified under the plea of absolute necessity — a necess'ty 
which does not exist. The manner of improving the existing brenk- 
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water seems ihe present question for discussion under the late appro- 
priation. If a line be drawn tangent to the south end of House island, 
and through the northeast end of the bieakwater, it will meet the range 
of Portland piers at the Atlantic depot. The wharves at this point are 
already the centre of a large business, and they promise soon to be the 
most important part altogether of the pier line ; yet, situated on or 
without the covering line of the breakwater and House island, they 
are by far the most exposed part of the whole range of docks. The 
same reasons that justified the primary construction, can now he 
urged for its extension. Unfortunately the water is so much deeper as 
to render this prolongation of the sea-wall barrier very expensive. I 
can only give my opinion, that extending the present breakwater one 
hundred and twenty yards further to the northeast, would be a benefit 
to the inner anchorage and opposite line of wharves ; leaving it for those 
interested to urge their claims for the requisite appropriations. 

Estimate for extending Portland Harbor hreaJnoat^. 

[See Sketch C, at the end of the volume.] 

100 yards long, according to cross section, would give 

13,777 cubic yards, at SI 20 $16,533 

Top courses of split stone, 100 yards, by 9J' by 4 feet 

= 42,222 cubic yards, at S3 50 1,47S 

Amount required to extend Portland harbor 100 yards. . 18,011 

Estimate/or repairing Portland Harbor breaJcvoater* 

One thousand four hundred and forty feet of this structure have been 
completed, formed ot ballast stone, below the reference twelve feet, 
and surmounted with a split-stone wall nine and a half feet wide by 
four feet high. The remaining portion, 860 running feet, is somewhat 
broken up on the top, an effect due to storms and ice. It needs repairs, 
and ought to be finished with a top wall for permanency. 

SCO fret of top wall, 9 J feet wide by 4 feet high = 1,210 cubic 

yards, at $3 60 $4,235 

For finishing the end of the breakwater, placing the stone 
with care for future security and permanency, and lor 
repairing other portions of the work injured, will require 
300 tons stone, laid at SI 300 

Contingencies, as increase of prices and extra labor 465 

5,000 

This amount of $5,000 required for repairing Portland Harbor break- 
water, is available from the appropriation recently passed by Congress. 
• • • • • • • 

Very respectfully, your obedient servant, 

Z. B. TOWER, 
Brevet Major ofEngineen. 
Brev. Brig. Gen. Jos. G. Totten, 

Chief Engineer^ Washington^ D. C. 
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APPENDIX F— 1. 

Engineer Department, 

Washington^ January 13, 1853. 

Sir: Brevet Major Tower, corps of engineers, in charge of the 
repairs of the breakwater in Portland harbor, Maine, has submitted a 
proposition to finish the incomplete portion of the breakwater, which 
has been somewhat broken up Dy storms and ice, by putting on it a 
top wall of split stone, similar to that which now surmounts the finished 
portion of the work. 

The board of engineers of river and harbor improvements approve 
of this proposition, 

Major Tower further suggests an extension of the breakwater, to 
afford additional benefit to the harbor; but the board of engineers dis- 
sent fi-om this, and prefer a pier-head to be constructed instead of such 
extension. 

I have the honor to propose, for your approval, that I be authorized 
to instruct Major Tower to execute the repairs of the existing work, as 
the present appropriation will suffice for this purpose; and if he 
thinks these repairs may best be made by contract, he will be directed 
to prepare a suitable aidvertisement to produce the necessary compe- 
tition, which will be issued from this office. 

The proper mode of affording additional protection to the harbor, in 
respect to which the board and Major Tower differ, will be a question 
for consideration, in the event of an appropriation being made by Con- 
gress for that purpose. 

A copy of Major Tower's report, with a map of Portland harbor, 
and the report of the board of engineers, are submitted herewith. 

1 have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brevet Brig. Gen, and Colonel of Engineers* 

Hon. C. M. Conrad, 

Secretary of War. 

Approved January 18, 1853. 

C. M. CONRAD, Secretary of War. 

The officer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX F— 2. 

Portland, Maine, January 17, 1853. 
Sir: I have the honor to submit the following report upon the Port- 
land harbor and Richmond island breakwaters, with the accompanj^mg 
drawings. 

Portland Harbor breakwater. 

Ten thousand dollars have been appropriated jointly for this break- 
water and for that proposed to connect Richmond island with the main 
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land. As it devolves upon me to recommend the distribution of this fund, 
I have decided, after investigating the results to be attained thereby, 
that S5,000 can be judiciously expended upon each construction. The 
harbor of Portland is entirely land-locked, and is less exposed than 
many more important harbors upon which the general government has 
expended nothing. The present breakwater was commenced some 
years since, after a very severe storm, attended by an extraordinary 
rise of the tides. These storm tides overflowed the wharves, and even 
removed two or three light tenements. On representation of the dam- 
ages then sustained, an appropriation for the present structure was 
granted. Yet I question the efficiency of this work as a protection 
against another storm of the same severity, attended by an equal rise 
of waters. Breakwaters are a very efficient cover of anchoring grounds, 
and afford excellent protection to all kinds of shipping that seek refuge 
behind them, and they are indispensably necessary in open harbors, 
the wharves of wliich are exposed to the "direct action of the sea waves; 
but they do not prevent the tides from overflowing the wharves; and 
even in land-locked harbors the range of waves is generally sufficient, 
in very severe storms, to cause much damage to the piers themselves, 
as well as to the buildings and merchandise stored upon them. Small 
harbors, equally with the more important ones along our coast, are 
much exposed to such gales, and, when they do occur, property in ship- 
ping, in wharves, and material upon them, is always damaged in pro- 
portion to its amount and degree of exposure. The violent and long- 
continued storm of April, 1851, occurring upon the new moon, was 
particularly destructive to maritime property in the harbors of the coast 
of Massachusetts. In the smaller liaroors, losses were sustained in 
common with those having large shipping interests. And I am not 
aware of any effectual remedy against an extraordinary rise of the sea, 
such as occurs at intervals of fifteen or twenty years, other than build- 
ing the wharves above the effect of such tides, which would make them 
extremely inconvenient for ordinary service. Land-locked as Port- 
land harbor is, with its present line of breakwater, 1,900 feet long, 
stretched out opposite to the pier range, should the tides rise again as 
they did in 1S31, overflowing the wharves to the same depth, the effect 
of the waves created within the harbor by an east wind, would be suf- 
ficient to injure much property upon these wharves. By these remarks 
I do not intend to imply that the Portland breakwater is useless; on 
the contrary, against the ocean waves rolling in between House island 
and Fort Preble, and spreading their waters to the left, onward to- 
waids the anchoring-ground and wharves beyond, it is a very efficient 
protection; and against the harbor waves produced by southeast winds 
It is a similar protection, both to shipping at anchor and to the line of 
piers. It is true that this structure is but a partial cover against the 
range of harbor waves due to east winds, and that the northeast gales 
which sweep down between Hog island and the main land pass unob- 
structed over the entire inner anchorage. But it is almost impossible, 
except in some peculiar localities, so to arrange a breakwater, as efiec- 
tually to cover both the wharves and anchorage against all winds and 
waves, without shutting in the harbor so entirely as to lender the pas- 
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sage of shipping extremely difficult, and the removal of ice next to im- 
possible. The Portland breakwater narrows the moving body of 
waters within the inner harbor, increasing thereby the rapidity of the 
current, and preventing the channel from filling with sediment as rap- 
idly as it would otherwise do. Some of the citizens interested wish 
the present structure extended as far as the Red buoy, and a harbor- 
light placed at the end. It is urged that strangers running in at night, 
as well as those better acquainted with the harbor, would find this 
light a very essential guide. Perhaps the light-house system may be 
so enlarged as to embrace this particular case. The extension above 
alluded to, as desired by the shipping interest, would doubtless be 
beneficial in proportion to its length ; but an examination of the general 
map accompanying this report shows that the efficiency due to this 
Umited extension would be small in comparison with the cost of con- 
struction. A breakwater across the Midole Ground, near the salient 
of Mount Joy, would partially cover the anchorage against northeast 
gales, and would probably be more useful than the extension of the 
present structure, tnough far more costly. 

The S5, 000 available for the Portland breakwater ought to be ex- 

§ ended in finishing it. The unfinished part, B C, has been somewhat 
amaged at different points by the action of waves and ice. This part 
should be repaired, and the end, B, now rather deficient in height, 
raised to the level of the remaining portion. Three hundred tons of 
rubble w\\l be sufficient for this work. I propose to extend the capping 
wall from C to B, six feet from the end of the enrockment, and over the 
inshore portion, E F. This wall should be constructed in a soUd 
manner, partly of through stones ten feet long, and partly of stones 
five feet long and wide, extending half through the wall, which should 
be four feet high, and formed of two courses. At the end, all the 
stones should be fastened together by dogs, and should rest upon large 
and closely placed blocks of rubble. The capping wall, as built firom 
C to K, is solid in its upper course; but the lower course is formed of 
cross-ties, fastened at the outer ends, by copper dowels, to longitu- 
dinal stones, the intervening spaces being filled with granite or quarry 
rubbish. When finished to its present length, the breakwater will be 
secure against injury from waves and ice, and will rise out of the 
water, so as to be ordinarily visible at night. 

I submit the following estimate for completing the Portland break- 
water, in conformity with the accompanying plans: 

Estinuite. 

300 tons rubble, for repairs, and for raising the northeast 
end of breakwater to the same reference as the remain- 
ing part, at SI per ton $300 00 

1,100 cubic yards of dimension stone, for extension of the 
capping wall, as per plan, at $4 per yard 4,440 00 

Contingencies 260 00 

Total estimate 5,000 00 
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I propose to do this work by contract, under my general superin- 
tendence, employing one person only as overseer. The contract can 
probably be executed within the limits of the estimate. Should it ex- 
ceed that estimate, it will be necessary to draw upon the balance of the 
appropriation for such small excess, in order to accomplish the work 
proposed. 

Estimate for extending the Portland breaJcwatcr 130 yards. 

The whole interior mass of this extended portion may be formed of 
stone, obtained from quarries within the harlx)r, at $1 per cubic yard. 
The exterior, made of large granite blocks, will cost Si 50 per cubic 
yard. The whole amount of rubble necessary for the extension is 
16,450 cubic yards, of which 

12,3.*^7 cubic yards, at $1 per cubic yard, will cost $12,337 00 

'^ i.13 cubic yards, at $1 50 per cubic yard, will cost 6,170 00 

130 yards' length of capping will give 549 cubic yards, 

which, at $4 per cubic yard, will cost 2,196 00 

Contingencies, such as superintendence, office expenses, 

&c 797 00 

Total estimate 21,500 00 

Richmond Island harbor breakwater. 

It is proposed to build a breakwater from Richmond island to the 
main land, from which it lies about a half mile distant, in order to 
create safe haibors of refuge against gales, varying in direction from 
northeast to southwest. But few years since the bar, extending from 
the interior salient point of the island to the opposite shore, was diyat 
low water. Now this bar is broken through for a distance of 200 yards, 
over which the sea flows at ordinary' low tides to the average depth of 
three feet. Oxen, with carts, pass over to the island, in calm weather, 
during the lowest course tides. The ocean waves are divided by the 
island, around which they make a circuit, meeting upon this bar; so 
that, even in moderate weather, the wind being on shore, there is a 
line of breakers from A to B, (see plan.) In the flowing in of the tides 
there is a tendency to still water upon the bar ; and were these com- 
pound eflfects of tides and waves always produced upon the same 
unvarying line, we might look for the formation of a beach perma- 
nently connecting the island with the continent. It is evident that this 
line must constantly change position, because in east and northeast 
storms the waves would meet to the west, and in west and southwest 
winds to the east of the bar ; the degree of variation being regulated by 
the greater or less severity of these winds or gales. The currents, 
which are light, would be influenced by the same causes. Hence the 
central bar line, C D, crosses the channel at the deepest points, there 
being less water on either side. I am informed, by the proprietor of 
the island, that though the main bar retains its general position, still 
the sand on either side is raised or removed, shoaling or deepening 
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the water very essentially, according to the prevalence of storms from 
diflferent quarters. 

It would seem an easy matter to assist the tendency to formation 
along the line A, C, D, fe, by placing there a permanent obstacle to 
prevent the sands, during east or west winds, from being swept 
beyond this c^tral line. Should this obstacle subserve the purposes 
intended, a sand bar would be formed to its top. This first pro- 
gress being effected, a like structure could be raised upon the newly- 
formed bar to the level of high water, with the expectation that it 
would bank up the sands, on either side producing a permanent con- 
nexion between island and shore. Yet, for better security, it would 
be necessary either to raise this second structure five or six feet above 
high water, or, after the formation of the second portion, to build a 
third. The whole cost of the structures thus erected would not exceed 
$15,000. This amount would also build a triangular frame- work, filled 
in with rubble across the dreper part, finished towards either shore by 
a stone dike ; the whole construction rising above the highest observed 
tides. Perhaps this latter structure would be preferable were the 
requisite funds available, because it would be earlier completed. But 
since 15,000 at most can be applied to this work during the approach- 
ing season, it must be such that no damage may result from leaving it 
unfinished at any given elevation. Hence I have concluded to recom- 
mend that the proposed breakwater be formed of rubble stones, thrown 
in along the line A, C, D, B, with a top surface three feet wide, and 
side slopes of 45°, according to the plans ftirnished with this report. 
The stone used should be large, but not long like building, nor flat 
Hke flagging stones, but rather irregular, massy blocks, abundant in 
quarries, suitable only for enrockments and rubble masonry. These 
stones ought to be landed from the lighters or scows at low water, so 
that they may be placed more advantageously than when thrown over- 
board. Such restriction upon a contractor would probably enhance 
the price of work per yard so much as to outweigh tne advantages to 
be derived therefrom. Lee-shore waves or breakers are so effectual 
in removing sand from the ends of dikes upon beaches, especially when 
the action is crosswise, that I have deemed it necessary to estimate for 
a continuous line of eiurockment from the island to the main land. The 
winter storms would probably open new channels, or at least sweep 
away the sand to a considerable depth, were the stone work to cease 
short of the shore line. The drawings submitted exhibit the project 
proposed so fully as to render further explanation unnecessary. 

I have estimated the rubble stone at a high price, supposing it to be 
obtained from distant quarries. The proprietor of Richmond island 
has expressed a willingness to allow any amount of stone needed to be 
taken from the island shore. Jf any person will open a quarry there, 
he can doubtless contract to build the breakwater at a price twenty- 
five cents less per ton than it would cost were the stone to be brought 
*rom the distant established quarries. 
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Estimale far Richmond Island breakwater. 

There will be required for this structure, according to the plans sub- 
mitted — 

3,600 cubic yards rubble stone, at $1 30 per yard ^- . $4,680 00 

One overseer, 80 days, at S2 per day 160 00 

One assistant, 80 days, at $1 25 per day 100 00 

Conlino:encies 60 00 



^'O^ 



Total estimate 6,000 00 



I propose to execute this work by contract, employing one overseer 
and one assistant to superintend, personally and constantl}'^, the delivery 
and placing of the rubble, keeping a faithful and accurate account of 
the number of tons used. This service, requiring the use of a boat, 
will doubtless give constant occupation to two persons for nearly three 
months; though I should prefer that the contractor should undertake to 
complete the work in halt the time estimated for. There will be many 
sources of debiy, such as rainy weather, storms, and breakers upon the 
bar, even during sea winds of medium strength. In consequence of 
such delays, I have estimated for eighty days, hoping, at the same time, 
to complete the work much within that limit. Should I succeed in 
effecting a contract for building this breakwater at a less price than is 
specified in the estimate, the funds available will carry the structure to 
a greater height than the accompanying plans indicate. As to the ne- 
cessity of this breakwater, the question seems no longer open for dis- 
cussion, as the Coast Survey department has already given it the sanc- 
tion of its high authority, and Congress has added its approval by 
granting an appropriation to commence the structure. 

I recommend that an additional appropriation of $10,000 be asked 
to finish the Richmond Island breakwater. 

Respectfully submitted. 

Z. B. TOWER, 

Brevet Major Engineers. 

Brevet Brig. Gen. Jos. G. Totten, 

Chief Engineer^ JFashington^ D. C 



APPENDIX G. 

Portland, October 13, 1852. 
Sra: I have the honor to report that, in obedience to department 
orders, I have made a preliminary examination of the piers at the en- 
trance of the harbor of Kennebunk. I forward the sketch accompa- 
'^yi^g* which is in the main quite correct, being copied from a map in 
the possession of the collector, the original of which map was forwarded 
to Colonel Abert. The piers at the entrance of Kennebunk river, 
three- fourths of a mile below the harbor of Kennebunk, were originally 
built of wood, and extended from A (see sketch) to B, on the east side, 
and from C to some point not fax from D, on the west side of en- 
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trance. Having been rapidly destroyed by the sand-flaw portions of 
these piers, A K and B B were at different times replaced, by stone 
split to regular forms, and laid dry, in courses. The w^ood part remain- 
ing seems to be a trough filled with stones, the sides being braced to- 
gether. Should the wood-work, from B to E, be swept away by a 
southeast gale, the great mass of sand in front of this frame-work, and 
all the stone with which it is loaded, w'ould be moved into the channel. 
It is expected, therefore, that as soon as practicable the stone pier will 
be extended to the Perch rocks and turned into the sand bluff', on the 
line E E. When the line E G was constructed, it terminated in the 
sand bluff*; but since that time the waves have evidently removed that 
bluff" to the distance of some twenty feet. The wood-work inward at 
A need not be touched. On the western side the pier is much lower 
than on the eastern. It is not connected by any wood-work with the 
sand-bluff, and in south storms the waves break over and throw sand 
into the channel. The wood trough, shown as a continuation in dotted 
lines upon the sketch, has all disappeared to the sand level. This 
western side, however, is far less exposed than the eastern ; and I think 
some frame-work of wood, constructed with little expense, may be 
placed on a line back, to catch the sand and prevent its being carried 
over into the channel. This wood-work would probably be Duried in 
sand before time would elapse for its decay or destruction by the sand 
flaw. The stone pier will doubtless require another course at some 
future day, when tne sand beach, in consequence of the proposed wood 
construction, shall be raised to the height of its present top course at H. 
Harding's wharf (designed on the sketch) was purchased by govern- 
ment, has once been extended, and is a very convenient stopping place 
for vessels passing in or out of the harbor. If a vessel on its passage 
out is belated, it ties up at this wharf, for want of anchorage room. 
For example, were the wind from the south blowing into the mouth of 
the river, vessels could be warped down from the harbor and remain 
at this wharf until the next tide, before going to sea; hence this wharf 
is deemed of much importance by those citizens who own shipping, 
and they are very desirous that it may be repaired without delay. This 
wharf, rather roughly built, is somewhat dilapidated, high tides sweep- 
ing over it. It does not how possess the requisite strength to hold large 
ships in stormy weather, and should, since it is government property, 
be put in order by government. But this end cannot, or ought not, to 
he attained at the expense of more important interests. Therefore, since 
this wharf has no direct influence upon the safety of the channel navi- 
gation, further than that it covers a rocky salient point and serves as a 
convenient stopping place ; and since the completion of the piers, to 
secure the channel against storms, appears to me the legitimate appli- 
cation of the $7,600 appropriated by Congress, I recommend that only 
so much of the moneys appropriated be expended this autumn as shall 
be required for the security ot the two stone piers and the wood pier, 
from B to G. And further, in support of this conclusion, should the 
plans and estimates for the completion of the stone piers (which plans 
and estimates will be made after a thorough survey and levelling of the 
position) indicate that the whole amount, $7,600, or nearly that amount, 
^iU be required for the piers, then it would be injudicious, to say the 

Digitized by LjOOQ IC 



252 -S\ Doc. 1. 

legist, to expend any money at present upon Harding's "wharf. The 
repairs of this wharf, I think, ought to be deemed secondary to the full 
protection of the entrance to the river. 

The following repairs ought to be made before winter, or as soon as 
they can conveniently be executed, viz.: Replacing a stone at F, on the 
W. pier, and forcing back one at e, partially displaced ; replacing a 
stone at each of the points a c d of the eastern pier, and those stones 
now lying at g which have been thrown from the top of the wall. The 
course from which stone c has fallen, is just above the water-level of 
extreme low tide — that at a is pardy under water. The bottom courses 
at d and / have each lost a stone, but those courses are above the low- 
water level. The stone at e, pushed from its true position, belongs to 
the fourth course from the top. At b the lower courses have settled, or 
have been so started by the waves as to open the vertical joints for 
three courses, six inches wide ; similar openings have commenced at a* 
I recommend, therefore, that these stones out of position be replaced 
in the best manner possible, and secured by iron dogs, if they can be 
so secured, and that 100 tons of rubble stone — no stone of less than one 
ton weight — be thrown in, principally around the pier-head B, and at 
such other positions as appear to require such aid. A large quantity 
of rubble now lies round the foot of the western pier. There is also 
a small quantity round the eastern, but that is not enough for security. 
I would also repair the wood pier, from B to G, by replacing some 
twenty planks that have broken from it. This report is only prelim- 
inary to a more full one, and answers more particularly that part of the 
chief engineer's instructions relating to the repairs of the Kennebunk 
piers which ought to be made this autumn. 

Very respectfully, your obedient servant, 

Z. B. TOWER, 

Brev. Major Engineers. 

Brev. Brig. Gen. Jos. G. Totte^J, 

Chief Engineer* 



APPENDIX G— 1. 

Portland, February 7, 1863. 
Sir : I have the honor to forward the following report on the pien 
of Kennebunk river, with an accompanying illustrative sheet of draw- 
ings : 

Repairs of piers of Kennebunk, Maine. 

As the board of engineers have already approved of the general plan 
proposed for completing these works, I should now merely forward my 
detailed plans and corresponding estimates, did I not desire to express 
myself more fully touching the improvements at the mouth of the Ken- 
nebunk river. 

Wood Trough piers, ballasted with stone, commenced in 1822, were 
first placed where the stone structures now stand, at a cost of $9,000« 
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As early as 1829 they were repaired, and in part rebuilt, at an ex- 
pense of $5,000. Again, in 1831 and '32, an aaditional expenditure ox 
$2,875 was applied to their further repairs and extension. The rav- 
ages of the sea-worm, so destructive to these piers, rendered it apparent 
that structures of wood were unsuitable for this position. Hence the 
appropriation of $10,000, obtained in the year 1834, was expended in 
building the stone pier now standing on the western side of the chan- 
nel. In like manner, $18,500, the appropriations for the years 1830-'37 
and '38, were used in constructing one hundred and twenty-seven feet 
(rf the existing eastern pier. During the year 1842, one hundred and 
twenty feet of the timber pier, contiguous to the stone structure last 
erected, having been destroyed, the channel opposite became so filled in 
with sand as to diminish the soundings nearly three feet. To remedy 
the injuries thus sustained, a grant of $5,000 was made by Congress, 
and Mr. Remick, the then collector of Kennebunk, applied this fund in 
extending the eastern stone pier two hundred and eighteen feet further 
inshore, and in strengthening the remaining wood structure so judi- 
ciously, that up to this date tne channel has been securely protected. 
The utility of these works of improvement is unquestioned. They pro- 
tect the channel against the east and northeast gales on the one hand, 
and from the south and southwest storms on the other ; piling up be- 
hind them the sand which would otherwise be thrown into the passage- 
way, to be removed about from place to place, impeding the entrance 
and e^ess of shipping; or to be swept outward by the currents, and 
deposited anew along the general coast line as a bar of obstruction to 
navigation. Now ships of 1,400 tons, in ballast, pass freely out of the 
river on high-course tides. The ship-building interests of Kennebunk 
and Kennebunk port demand that the constructions at the entrance ot 
the river should not now be left exposed at the vital point, endangering 
the utility of the whole system, upon which an expenditure of $50,000 
has already been lavished. By reference to the general plan, in pos- 
session of the Engineer department, it will be seen that the salient 
beach, extending to the Perch rocks, is the important point now to be 
secured ; for the wood piers, which support tnis beach,, are partially 
decayed, and may be broken down under a long-continued and violent 
storm. In fact, these wood piers are the weak point of the existing 
line of constructions. Now, this salient neck of land being a loose sand 
formation, and being exposed to the heavy surf of the severe winter 
storms, moves inwards, or would do so, did no obstacle prevent such 
motion. On the other hand, the current fi^om the river above, were it 
not for the existing wood pier, would infringe upon the interior shore 
line ; and this double action of current and waves, if free to produce 
its effects, would sweep this sand-beach away entirely, leaving the 
stone pier almost useless. Formerly a wharf stood upon the Perch 
rocks, and extended quite back to the sand bluff. This wharf pro- 
tected the position before the wood piers were built. The appearance 
of the shore Une east of this point seems to indicate that the river mouth 
was formerly more seaward, and that it has, through ages past, been 
gradually and slowly retroceding. Indeed, it would be difficult to ac- 
count for the existence, at the present time, of this salient sand beach, 
exposed so entirely to the wearing action of currents and waves, ex- 
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cept 6n the supposition that it is but the remaining portion of a more 
extended formation which has gradually disappearecf. The surest and 
most lasting construction to arrest this retrocession would be attained 
by extending the existing stone structure to the Perch rocks; and 
thence, curving inwards along the shore line, to the ledge above the 
water line, nearly half-way on the beach, which reaches to Harding's 
wharf. Such construction, placed upon secure foundations, would be 
permanent, and would effectually secure the object desired, as its in- 
shore termination would abut against the solid rock formation of the 
coast. It would be quite costly, however, and it was not contemplated 
by the citizens asking for the present appropriation. It is their wish 
that the plan approved may be carried out; and 1 do not doubt that 
the pier proposed will secure the point in question, and effect all that is 
desired : only, I regret that the funds avadable are insufficient to con- 
struct the inshore portion of this pier entirely of stone, and with a deeper 
cross section; because, with the lapse of years, the wood structure, now 
standing contiguous, will decay and disappear ; then the action of the 
river current, as before mentioned, will tend to undermine this wing 
wall, unless the substratum shoal prove more solid than the surface. 
However, such damages may be readily anticipated and prevented by 
the timely throwing in of ballast stones along the channel-face of the 
wall. The timber prolongation of this pier should extend at least twenty 
feet beyond the edge of the sand bank, for the reason, that the surf will 
be sure to find its way around the end if such precaution be omitted. 
It is not impossible that this bluff", rising only six or eight feet above 
high tides, and covered with a scanty growth of beach grass, may, un- 
der the wearing action of violent and long-continued storms, occurring 
upon high-course tides, be so much injured as to require, at some future 
day, additional expenditures for its protection. The wood part of the 
proposed structure ought to be substantially built, as it will support 
quite a heavy weight of embankment thrown up by the surf. 

I have reduced the dimensions of the stone pier, since my first gene- 
ral report, in order to reduce the cost. 

I have also estimated the stone work at $4 per cubic yard, instead 
of $3 50, because the lower courses of a part of the construction 
can only be accessible for a very short time during the lowest tides. 
This difficulty and delay in building these courses will add essentially 
to their cost. In like manner, the stone for the wing wall, instead ot 
being laid directly from the freighting lighters, must be twice handled, 
or require a derric on shore. On attempting to repair the foundations 
of the eastern pier, I found them more injured than I had previously 
supposed. This pier was built upon sand and the loose stone fallen 
down from the old wood structure ; hence the action of the sea has 
somewhat undermined it at different points. To remedy these injuries 
will require 250 tons of ballast stone to be placed against the lower 
courses of the seaward face, and one layer of stones, two feet square, 
in the cross section, set down on the channel side, nearly to a level 
with the bottom of the wall; the portions undermined being filled in 
with small stones. 

The structures now described will probably consume the appro- 
priation available. Should any fijnd remain on hand after their corn- 
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pletion, it ought to be expended upon Harding's wharf: because gov- 
ernment having purchased this structure, thereby assumed the respon- 
sibility of keeping it in repair. The capping timber of the boundary 
line of this wharf should be raised one foot above the present highest 
point, and should be tied together by cross pieces perpendicular to the 
front; the interior being filled in with brush and covered over with bal- 
last These repairs, though far from placing the wharf in complete 
order, would nevertheless be very efficient. The three iron staples, 
secured to the rocks on the shore and at the inner corner of the wharf, 
furnish fastenin^r points for the largest ships that may have occasion 
to use them. The western pier, as I have stated previously, ought to 
be raised four feet higher, and connected by a substantial catch sand, 
with the sand bluff, about 150 feet distant. 

Estimate for repairing piers at KennelmnJc, Maine, 

1,500 cubic yards of stone, laid at S4 per yard $6,000 00 

oOO cubic yards of excavation, at 20 cents 100 00 

250 tons ballast stone, repairing eastern pier 260 00 

45 cubic yards dimension stone, for foundations of same 

pier, at $4 ISO 00 

120 feet of wood pier, at $3 360 00 

Already expended — 100 00 

Superintendence 250 00 

7,240 00 
Contingencies — office expenditures, &c 160 00 

Total estimate 7,400 00 



To repair Harding's wharf thoroughly will cost $1,000. To finish 
the western pier, as described in a former report, will require an expen- 
diture of $1,000. Should $2,500 be appropriated during the present 
session of Congress, these different works described may be completed. 
It is possible that a small amount from the grant of $7,500 may be 
applied to the wharf after the completion of the eastern pier. I would 
like the privilege of changing sligntly the position of the wing of this 
pier, if, in the process of construction, such change should be thought 
advisable. 
Respectfully submitted. 

Z. B. TOWER, 
Brevet Major of Engineers. 
Brevet Brig. Gen. Jos. G. Tottbn, 

Chief Engineer^ Washington^ D. C 
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APPENDIX G— 2. 

Engineer Department, 

Washington, January 13, 1853. 

Sir: I have the honor to submit herewith the report of the board of 
engineers of river^and harbor improvements, on the subject of repair- 
ing the piers at Kennebunk, Maine. 

The board approve the proposition of the officer in charge of the 
work, and I concur therein, and recommend that he be authorized to 
carry his project into execution. 

The project is to apply the existing; appropriation to repair and secure 
the eastern pier, and to repair Harding's wharf, and should Congress 
grant the additional sum asked for, to repair the western pier, after 
completing the first mentioned works. 

As the nature of the repairs is thus, in some measure, contingent 
upon an additional appropriation, I propose, with your approbation, to 
instruct the officer in charge of the work to defer its commencement 
until the close of the session of Congress, after which he will be di- 
rected to proceed with the operations, if he shall judge it most advan- 
tageous to carry them on by day's labor; but if he be of opinion that 
they may be conducted more satisfactorily by means of a contract, the 
necessary proposals will be prepared by him for issue from this depart- 
ment. A copy of the report of the officer in charge, Brevet Major 
Tower, with a map illustrating it, accompany this communication. 
Very respectfully, sir, your obedient servant, 

JOS. G. TOTTEN, 
Brevet Brig. Gen. and Chief Engineer. 

Hon. C. M. Conrad, 

Secretary of War. 

Approved: 

C. M. CONRAD, 

Secretary of War 
War Department, January 18, 1853. 

The officer was instructed accordingly. 



APPENDIX H. 

Portland, March 28, 1863. 
Sir : I have the honor to enclose a sketch of Marblehead harbor and 
sea-wall, and to submit the following remarks in connexion therewith: 

For repairs of sea-wall az Marblehead, Massachusetts. 

The security of the harbor of Marblehead is contingent upon the pre- 
servation of the beach connecting Marblehead neck with the main land. 
Hence, as early as 1732, the colonial government caused a sea-wall to be 
erected along the middle line of the beach, from A to B, 1.800 feet in 
length. Also, the Legislature of Massachusetts, in 1787, raised funds hj 
means of a lottery to extend this wall to the point C. This latter part is 
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much more strongly built than the former, being 16 feel wide and formed 
on the two faces of large irregular stones, filled in with smaller rubble. 
The larger portion, first built, is about 10 feet wide at the base, built 
with little slope or batter, and is made up mostly of small stones like 
those of field walls. It seems, nevertheless, to have been very bene- 
ficial in banking up the sand on the bay side firom 4 to 6 feet in height. 
At present, however, it is in a very dilapidated condition, as might 
be expected firom its exposed situation and from the simplicity of the 
structure. It will be seen from the accompanying sketcnes that the 
wall is partly tumbled down, that there are some breaches it it. These 
damages have doubtless accrued in part with the lapse of time, and in 
part are due to the power of the waves in the great gale of April, 1861. 
One breach, about 30 feet wide, extends entirely through the wall, and 
is used as a road-way for teams carting seaweed firom the beach. The 
other openings are partial, not extending to the base of the wall. These 
openings should be filled up with stones, and the whole wall repaired, 
as much as it can be, with the funds on hand. For this purpose I should 
use the loose scattering stone from the beach, most of which probably 
came from the wall, and, if necessary, purchase about 100 tons. I pro- 
pose to engage a master stonelayer, wno shall take charge of the work 
to be executed, employing from 6 to 10 men-laborers. He will be in- 
structed to commence labor in May, so as to fipish before the end of 
June, first repairing the breaches and then giving his attention to the 
most injured parts of the wall. I think, with the money available, all 
the openings can be fiUed and the wall quite improved throughout its 
length. 

Very respectfully, your obedient servant, 

Z. B. TOWER. 
Brevet Major of Engineers. 

Brevet Brig. Gen. Jos. G. Totten, 

Chief Engineer f Washington^ D. C. 



APPENDIX H— 1. 

Engineer Uepartment, 

IVashington, Apiil 7, 1853. 

Sir : Brevet Major Z. B. Tower, corps of engineers, in charge of 
the repair of the sea-wall at Marblehead, Massachusetts, proposes to 
close the breaches in the wall with the stones lying on the beach, most 
of which probably came from the structure. If additional stones are 
needed they will be purchased. Any balance of means that may re- 
main will then be appUed to the general repair of the work. A master 
stonelayer to have charge of the operations, which will be executed 
by day's labor. 

The board of engineers for river and harbor improvements ap- 
prove this proposition, in which I also concur, and have the honor to 
recommend to you that I be authorized to instruct Major Tower to 
carry his plan into execution. 
Part ii— 17 
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The report of Major Tower, with a map of the wall, and the report 
of the board, are herewith. 

I am, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
BvU Brig. Gen, and CoL o/Engineen, 
Hon. Jefferson Davis, 

Secretary of War. 

Approved : 

JEFFERSON DAVIS, 

Secretary of War. 
War Department, April 16, 1853. 

The officer was instructed to carry the foregoing project, as approved, 
into execution accordingly. 



APPENDIX I. 

Boston, November 18, 1852. 

Sir : I have the honor lo submit to the department the following re- 
port on a survey with reference to the construction of a breakwater 
at East Dennis, Barnstable bay, Massachusetts : 

In obedience to the orders of the department, dated September 29, 
1852, I, early in the month of October, examined and surveyed the po- 
sition above named, and the chart accompanying this report is the result 
of that survey. I do not claim for this chart anything more than general 
accuracy, for the season of the year and the time at my command would 
not admit of extreme minuteness; but it is, in my view, all-sufficient 
for the purpose for which it was intended, viz: the location of a break- 
water. 

The harbor of Dennis lies on the north shore of Cape Cod, at the 
bottom of Cape Cod bay, about midway between Plymouth and Prov- 
incetown, and with the exception of tide harbors, is the only one be- 
tween those points ; the tide ebbing out along the shore of the cape for 
long distances, in some cases as much as a mile. At Dennis, how- 
ever, there is water enough for the largest ships, at all times of tide, 
within one-fourth of a mile from the snore. But, as a glance of the 
map will show, the position is very much exposed, and as it is at present, 
can scarcely be dignified with the title of harbor. An association of 
inhabitants of the vicinity, at their own expense, have constructed, just 
to the south of Nobscusset point, two wooden wharves with an interior 
basin, (the latter excavated out of a cornfield,) the whole protected from 
the sea by a rough jettee or breakwater of two rows of piles about 8 feet 
apart, filled in with stone, and extending from the foot of the bluff at Nobs- 
cusset point 600 or 700 feet in a southeast direction. Within the jettee 
(as shown on the chart) it is entirely dry at low water. In this little 
artificial harbor perhaps a dozen or fifteen fishing vessels can be accom- 
modated. On the wharves are two or three stores for furnishing sup- 
plies to the fishermen, and sheds for packing mackereL This wharf 
and basin property (called in the neighborhood the " Corporation works") 
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has cost its owners between $20,000 and $30,000. The wooden break- 
water has several times sustained injury during gales, but has as often 
been repaired, and seems to answer its purpose. A small income is 
derived from wharfage and storage fees from vessels making use of the 
wharves. 

So far as the commerce and business of the place alone is concerned, 
this point may perhaps be considered of scarcely sufficient importance 
to warrant the construction of a costly work by the general government, 
but, in another point of view, such a work of the nature desired would 
undoubtedly be of very great utility. The whole commerce of Boston, and 
indeed of Massachusetts, would be benefited by a breakwater at this 
point ; for the map shows that this entire line ot coast is, during north- 
erly and northeasterly winds, a lee-shore. During the severe gales 
and snow storms of winter and spring, vessels run great risk of getting 
embayed, and if driven on shore are almost inevitably lost in the break- 
ers on these sandy beaches. Almost every year instances occur (and 
in this immediate vicinity) of ships going to pieces on the beach, with 
the loss not only of valuable property, but of life. But a breakwater at 
this point would prevent most of these disasters, for vessels aware of 
its existence could make a secure harbor under its lee, and lie at an- 
chor there until the sale abated. A light-house on its eastern ex- 
tremity would probably be necessary ; but no reference having been 
made to that in the law, I have not thought proper to make more than 
an allusion to it. 

The breakwater, as I have planned it, commences at the east ex- 
tremity of the point of rocks which extends out from Nobscusset point; 
thence its direction is east northeast (by compass) 800 feet, ttience 
1,200 feet east by south; making a total of 2,000 feet. 

My reason tor the point of commencement is, that this point of rocks 
itself serves as a considerable protection, the greater part of it being 
dry at three-quarters ebb, and the whole at low water. Keeping some- 
what to the north with the inner portion of the breakwater is necessary 
to reach a suflScient depth of water for anchorage. If this first direc- 
tion were continued throughout the whole length, it would form an in- 
sufficient protection from the winds to the east of north, which would 
still cause considerable sea within it. A greater inclination towards 
the shore would both decrease the capacity of the harbor and increase 
the difficulty of entrance. For a protection from the heaviest seas 
which can come from the N. and N. N. W., the breakwater as located 
would seem to be efiectual ; its total length could not well be dimin- 
ished, considering the capacity of harbor required and the exposed sit- 
uation. (The breakwater at Hyannis, in a much less exposed position, 
is 1,200 feet long.) The depth of water in which it is placed averages 
about 18 feet at low tide, and 28 to 30 at high tide, shoaling gradually 
towards the shore — a depth quite sufficient for large vessels. 

The cross-section which I have adopted has a base of 115 feet, di- 
minishing to a width of 15 feet at top, in a height of 38 feet, the lop 
being placed 6 feet above the highest tides and 20 feet above low water.. 
The sea slope is about 1 upon 2, the inner slope 1 upon 1 ; the interior 
face being, however, nearly vertical for the upper 10 feet, with a view 
mainly to the saving of material. A breakwater with this cross-sectiou 
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and length would require, as near as possible, five million (6,000,000) 
cubic feet of stone, and to cover all expenses $10 per foot is not too 
much to allow. This would make the total cost $500,000. 
Respectfully submitted. 

CHARLES E. BLUNT, 

Lieutenant of Engineers 
Brev. Brig. Gen. Jos. G. Totten, 

Chief Engineer. 



APPENDIX K. 

Portland, March 31, 1853. 

Sir : I have the honor to enclose a sketch of Plymouth beach, and 
to submit the subjoined remarks in relation thereto: 

Repairs of public works at Plymouth beachj Massachtisetts. 

Plymouth beach is nearly a straicfht line, about two and a half miles 
long, and Ues in a direction slightly oblique to the main, giving an interior 
space or anchorage quite protected from the east and northeast gales. 
The deep channel and the principal wharves are opposite the northern 
portion of the beach ; and this portion, therefore, mostly formed by 
artificial means, requires to be preserved with especial care. 

The triangular I'rame-work, extending fi-om A to B, and finished, I 
think, in 1832, has raised the sand to its apex, above the ordinary tides, 
to an average width of 100 yards. From B to C the sand pile rises 
to an average height of 8 feet above the usual tides, and is about 50 
yards wide, being in part supported inshore by the old dilapidated 
frame- work of 1816. The exterior line, as indicated on the sketch, 
bounds the bluff, which takes the ordinary sand slope. This bluff or 
shore line is quite above the ordinary tide line, which lies some 40 or 
50 feet further seaward — ^in fact, it is the reach or limit of the waves. 
Grass grows upon this portion, though not abimdantly, and on some 
of the higher mounds its roots have become dead. It appears, fiom 
experiments upon this beach, that where the sand has risen into hil- 
locks some 10 or 12 feet high, the long beach grass, which has served 
to collect and pile up this sand, at length withers and dies. The small 
breach at C has been partially, though not securely, repaired by dri- 
ving stakes from 4 to 5 inches in diameter, and about two feet apart, 
and interlacing them with twigs. This construction, though it serves 
to collect the sand blown against it, is altogether too slight to withstand 
the shocks of waves, and must inevitably be destroyed, if subjected to 
the force of the sea during a storm similar to that of April, 1851. Be- 
tween C and D the sand bank widens, though it is not so high as the 
preceding portion. The exterior or shore line is quite as high as the 
g* neral level, which does not vary much fi-om 5 feet above the tide 
plane. At different lengths along this reach stakes have been driven, 
forming a caich sand, like that which repairs the small breach. At 
other points, seaweed gathered from the beach has been placed in rows, 
producing about the same effect as the stakes, interlaced with twigs. 
Grass is found upon this part of the beach, though of scanty growth; 
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and it is apparent that the waves of the gale of 1851 dashed upon it 
at different points, though it does not appear to have been submerged. 
At D is the great breach of April, 1861, about 800 feet long. The 
waves carried the sand through, and spreading it out on the interior 
marsh, leaving the opening on a level with the ordinary high tides. 
When the storm had subsided, as the sea no longer flowed through this 
breach, the gentle action of the summer waves commenced, though the 
progress was very slow, to move forward sand into the opening, till 
It reached the barrier erected by the citizens of the town of Plymouth. 
This barrier is made up of two rows of stakes, interlaced with twigs. 
It has stood nearly two years, and has subserved a good purpose, bank- 
ing the sand 4 feet high. The exterior line, about 10 leet outsidfe of 
the interior, is well preserved ; while the latter, not being supported to 
the same height by sand, is inclined irregularly, and evidently incapa-: 
ble of withstanding much force. It was probably built more slightly 
than the outer line. Fortunately for these repairs, no severe gale has 
occurred during high-coirse tides since that of April, 1861, otherwise 
so slight a structure must have been completely swept away. From 
D to E the beach is wide, grassy, strong, requiring no assistance from 
artificial means to resist the power of the waves. Onward from E to 
the high land at L, the beach, or rather sand bank, varies considerably 
io height and width. The damages from storms have been slight, and 
are repaired as well as the position requires, as the interior formation 
is flats ; and, though the sand bank should be thrown inwards, there is 
no channel to be filled up thereby. Moreover, the anchorage opposite 
is of much less importance, owing to the shallowness of the water, than 
that farther north. I do not mean to imply bv these remarks that this 
portion may be entirely neglected, only that it is of secondary import- 
ance compared with that part opposite the channel and principal 
wharves, and that the style of repairs already adopted might be deemed 
sufficient. 

Returning to the two breaches, C and D, I would recommend that 
they be more efficiently repaired, so as to place them beyond the reach 
of injury during severe ana long-continued storms occurring upon high- 
course tides. Such a storm may not take place again ft»r years ; but 
since its recurrence is entirely unforeseen, it is necessary to provide 
against its effects now, while tliere are funds available for such pur- 
poses. There are various means of accomplishing this end, leaving 
part of the appropriation to strengthen weak points on other parts of 
the beach. Two rows of piles, 8 feet distant, (the piles of each row 
being 6 feet apart,) might enclose a wall of brush, weighted with stone, 
so as to be secure against any gales ; or the piles may be dispensed 
with, the wall being formed of small trees, or fascines covered with 
stone. A single row of posts placed in contact, set down 8 feet into 
the sand, and extending 9 feet above ordinary tides, connected together 
by ribbon pieces at top and bottom, like a stockade, would be a cheap 
construction, and would doubtless be strong enough if supported at in- 
tervals of 5 feet by inclined struts fastened to the uprights by tree- 
nails. Two rows of piles, forming a trough, by being planked on the 
outer sides, and filled m with seaweed and gravel, or marsh sods taken 
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from the interior shore, would accomplish the same end. It would be 
necessary to raise these structures only 5 Ibet above the present level 
to make them amply secure. Beach grass, cultivated along the beach, 
would tend to collect sand. But the best growth for this purpose is 
the bush bearing the beach plum, which grows upon sand beyond 
the reach of the waves. It seems to me that if a thick ledge could be 
formed of this shrub, for the whole length of the beach, it would grad- 
ually widen to the right and left, so as to give a growth almost imper- 
vious to the wind. I have seen these bushes growing quite thickly and 
attaining to heiglits of 8 and 10 feet. 

As the former Secretary of War decided that the appropriation of 
$5,000 granted by Congress to repair the damages sustained by the 
public works at Plymouth beach, during the storm of 1851, could not 
De applied to the general strengthening of the beach, I beg leave to 
submit the following remarks in answer to this decision : 

Plymouth beach is itself a public work, raised in great part by arti- 
ficial means. The barrier to the sea waves is* the sand bank, varying 
from fifty to one hundred and fifty yards in width, and collected by 
various devices. From A to B a frame-work of triangles, placed con- 
tiguous, and loaded with stone, has served to create the sand forma- 
tion on either side. From B to C, in addition to the old frame-work, 
fascines and stone have been used, and grass grown, to effect the same 
end — the raising of a sand barrier to the waves. And beyond this 
point similar means, excepting the frame-work, have been adopted in 
times past, creating the bluff which now requires repairs. The frame- 
work, then, is not alone the public work upon Plymouth beach ; nor is 
it more so than the fascines, the stone, the grass transplanted to raise 
the s.ind ; nor more so than the sand bank itself. For it matters not 
whether this sand bank was raised directly by the cart and the shovel, 
or whether it was raised by more general means, by fascines or by 
catch-sands, such as grass, &c., it is the sand bank that is the break- 
water ; it is this that has been injured ; it is this which requires replac- 
ing. It is true that the grass transplanted has been swept away ; and 
I presume, under the decision, that might be replaced. But upon 
what replace it? Upon the portions breached? That would be a 
useless expenditure, before those portions have been again raised to 
the height proper lor the growth of grass. Where the beach has been 
left untouched it will require no expenditures. Only where it has been 
injured need repairs be made; and 1 can see no objection to using the 
appropriation <br such purpose. 

When the board of engineers have decided upon the particular 
method to be adopted for repairing the damages to»this beach, it will 
be necessary to appoint some one to take immediate charge of the con- 
struction, as I cannot personally attend to it. 

In conclusion, therefore, I recommend that the great and small 
breaches, produced by the gale of April, 1851, be thoroughly repaired 
during the present summer, so as to place them beyond the power of 
future storms. Also that repairs be put upon other points, between B 
and D, which have been injured, and which requu-e strengthening. 
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Also that the slight works, from D to the end of the beach, be strength- 
eaed at any places that seem to demand it. 

Very respectfully, your obedient servant, 

Z. B. TOWER, 

Brevet Major Engineers. 
Brev. Brig. Gen. Jos. G. Totten, 

^ Chief Engineer, Washington, D. C. 



APPENDIX K— 1. 

Engineer Department, 

Washington, April 8, 1863. 

Sir : Having, on the 12th January last, proposed to the late Secre" 
tary of War (in accordance with the views of the officer in charge of 
the work) that the appropriation **for repairing the injuries done to the 
government works on Plymouth beach in the great storm of eighteen 
hundred and fifty-one," should be applied from time to time to the 
work, as necessity might advise, he decided that the appropriation 
was applicable only to the repair of such injuries as had been clone by 
the storm in question. 

Major Tower, corps of engineers, the officer in charge, has since 
made a detailed examination of the beach, to ascertain the exact injury 
which it has received from the above cause. A great breach, eight 
hundred feet long, and a smaller one, were made by this storm, during 
which the sea also washed through in some other places, and did other 
injury- 
Major Tower proposes to repair these injuries in a permanent and 
durable way, and suggests several devices by which the sand may be 
accumulated and retained in the de6cient places. 

The board of river and harbor improvements approve of Major 
Tower's views, and state a preference for brush walls as the means 
to be used for collecting the sand in the gaps and washed places. 

With your approbation, I have the honor to propose to instruct Major 
Tower to repair the parts of the work injured by the storm of 1861, 
fully and permanently ; the means of collecting and retaining the sand 
to be determined on after further examination and deliberation. 

The report of Major Tower, with a sketch, and also the report of 
the board, are submitted herewith. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brev. Brig. Gtn. and Colonel Engineers. 

Hon. Jefferson Davis, 

Secretary rf War. 

Approved : 

JEFFERSON DAVIS, 

Secretary of War. 

War Department, AprU 28, 1853. 

The officer was instructed to carry the project, as approved, into exe- 
cution accordingly. 
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APPENDIX L. 

Engineer Office, 

Boston^ December 27, 1852. 

Sir: I have the honor to submit the following report in relation to 
the preservation of Cape Cod harbor, at and near Provincelown, Mas- 
sachusetts : * 

Former appropriations for this object have been expended in plant- 
ing beach grass on the sand beaches, of which this portion of the cape 
ahnost entirely consists, in order to arrest the drifting of the sand by tne 
violent north and northwest winds, which drifting threatened to over- 
whelm Provincetown, as well as gradually to fill up the harbor. The 
sheet of Maj. Graham's chart, which accompanies this report, will show 
clearly where this grass was planted. The last operations were in 1839 ; 
since then the inhabitants have been careful in preventing cattle fi'om 
running at large, and in protecting the brush wood which is springing 
up in many places. As a consequence of these precautions, the grass 
to the north and west of the town has, in the main, stood extremely 
well; in many places even extending and thickening considerably. 
Still, there are quite a number of bare spots, where the sand, during the 
last thirteen years, has gradually got the belter of the grass. The prin- 
cipal of these bare places is between Grassy pond and Negro head. 

Proceeding to the eastward from the Truro line, (of Graham's chart,) 
the grass does not appear to have stood so well, and in many places has 
entirely disappeared. The beach is here exposed to a long rake from 
the northwest, bringing down the sand from that quarter. The failure of 
the grass is attributed, by most of the inhabitants, mainly to its being put 
upon the ridge of the beach, instead of the hollows or lower portions. 
With the wind from the north to northwest, and even in dry northeasters, 
this sand is blown, not directly into Cape Cod harbor, but into East har- 
bor. A portion of it is gradually covering the salt meadows in the upper 
part of tn at harbor; and another portion, when the tide is ebbing, is 
carried by that ebb-tide into Cape Cod harbor, increasing the spit which 
runs out opposite Beach point. 

At extreme high water East harbor makes up a considerable dis- 
tance, and at that time the width of the beach, between its head and 
the back, or Atlantic side of the cape, is very small. There are several 
low places where, at extreme tides, the water has forced a passage 
through. There is some danger that in a violent gale a permanent 
opening'will be made, the precise effect of which cannot be predicted, 
but very probably serious injuiy might be caused to the harbor. 

I propose, then, to expend the appropriation mainly in the same man- 
ner as previous ones, viz : the transplanting of grass to such places as 
will prevent the drifting of the sand 1 have referred to; repairing the 
bare spots to the north and west of the town, proceeding to leeward or 
eastward along the beach. From the Truro line (of Graham's chart) 
I propose to put in the hollows north and south of the ridge a strip of 
grass, extending somewhat past the mouth of East harbor. 

Besides the planting of grass, I should place, at the low parts of the 
narrow beach at the head of East harbor, an ordinary post and rail 
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fence, with brysh round it, in order to form a nucleus for the accumu- 
lation of sand, and thus raise these low places. 

Much of the failure of the grass to the north and west of the town 
may perhaps be due to the fact of its having been necessary to procure 
it from a aistance, (in Truro,) transporting it in boats to the nearest 
points, and thence carrying it by teams to the beach where it was to be 
used. A considerable time thus often elapsed between its taking up 
and its replanting, and much of it consequently died. But this difficulty 
need not arise next year, as in parts of the beach to the southwest of 
the town the grass is as thick as an ordinary meadow, and may be 
thinned with advantage. 

In my opinion, the same plan of operations which has been pursued 
in former years should be in the main followed in expending the ap- 
propriation. The plan is as follows : 

The grass was planted along the ridge of the beach, in a strip 10 rods 
wide, being placed in separate bunches two or three feet apart. The 
work commenced as early as possible in the spring — say, perhaps, the 
middle of April — and continued until dry weather, which of course va- 
ries with the season ; but about the middle of June would perhaps be the 
average time of closing. From forty to fifty days' labor could be had 
during this period. Fifty laborers were employed, besides three or 
four teams. One gang of these laborers dug up the grass, a second dug 
the whole for its reception, and a third placed and covered it. 

The nature of the work being peculiar, and one with which the in- 
habitants of Provincetown and vicinity are familiar in their daily expe- 
rience, I should think it advisable to employ them instead of importmg 
Irish laborers, even though the latter might be procured at somewhat 
less. An agent for carrying on the work I do not think necessary ; a 
good general overseer can undoubtedly be obtained, who would super- 
vise the whole, assisted by two sub-overseers. I propose to be tnere 
at the opening and closing of the work, with two or three visits in the 
interim, or as many as my other duties will permit. 

The planting in the hollow instead of on the ridge is the only devia- 
tion from the former plan which I propose. I think the experiment is 
worth trying, as the opinion seemed to be very general in Province- 
town that the ridge was not the best place. 

I subjoin an estimate, which is founded upon previous actual ex- 
penditures, and which probably will not vary far from the actual result. 

Surface to be planted, say 170 acres, the grass itself being mostly 
procured from places already planted by the United States, will cost 
nothing. 

Working days required . . -46 
Laborers 50 

Total days 2,250, at $1 50 $3,375 00 

Overseers, 3, (2 at $2 and 1 at $2 50,) 45 days, at $6 50. . 292 50 

Teams, 3 to 4, at $5, 45 days, at $17 50 787 50 

Cod line for bundhng, $15 ; shovels and hoes, $27 42 00 

Post and rail fence, 50 rods, at $4 200 00 
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Engineer officer's allowances for commutation and traps- 

portation, say $173 00 

4,870 00 
Leaving lor contingent expenses of all kinds 130 00 

Amount of appropriation 5,000 00 

Very respectfully, your obedient servant, 

CHARLES E. BLUNT, 

Lieutenant of Engineers. 
Brev. Brig. Gen. Jos. G. Totten, 

Chief Engineer, Washington, 



APPENDIX L— 1. 

Engineer Department, 

Washington, January 31, 1853. 

Sir: I have the honor to submit herewith the report of Lieut. C. E. 
Blunt, corps of engineers, relative to the preservation of Cape Cod 
harbor, at and near Provincetown, Massachusetts. 

This hnrbor, as well as the town, have been liable for years to de- 
struction, from the drifting of the sands of the cape. This drifting has 
been arrested by planting beach grass to windward of the exposed 
points, the spreading of which has, in a great degree, fixed the surface 
of the sand. In some spots the grass requires renewal, and it should 
be extended to the eastward of its present limits, as the sand from that 
direction is now increasing a spit which makes into the harbor. Still 
a little farther east the beach is very narrow, and liable to be breached 
by the ocean. 

Lieut. Blunt proposes to plant beach grass in the bare spots, and to 
extend the planting to the eastward, so as to check the drifting into the 
harbor, and to secure the weak places in the beach, by placing across 
them a post and rail fence, with brush around it, so as to collect the 
sand. As the people of Provincetow^n are expert in this work, he de- 
signs to employ them in executing it, and prefers to engage them at 
day's wages, with competent supervision. 

The board of engineers for river and harbor improvements approve 
Lieut. Blunt's project with the exception of the kind offence proposed 
by him for the narrow beach. They think wattled work, composed of 
stakes and brush, cheaper and better than a rail fence. 

With your approbation, I will instruct Lieut. Blunt to proceed with 
the work whenever the season admits of it; the kind of fence to be 
determined on after fiiither consideration. 

The report of the board of engineers, and a map of the locality, ac- 
company this communication. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig, Gen, and Col, Engineers. 

Hon. C. M. Conrad, Secretary of War, 
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Approved February 25, 1853. 

C. M. CONRAD, Secretary of War. 

The officer was instructed to carry the project, as approved, into ex- 
ecution accordingly. 



APPENDIX M. 

Boston, December 27, 1852. 

Sir: I have the honor to submit the following report in relation to 
the preservation of Great Wood's Hole harbor, Massachusetts: 

In obedience to the orders of the department, of the 29th September, 
I visited Wood's hole (southeast point of Buzzard's bay) early in the 
month of October, and ascertained that the appropriation ($2,500) had 
been obtained for the purpose of closing these breaches or openings 
into the harbor, from vineyard sound and Buzzard's bay, but more 
particularly with immediate reference to the northern one. The coast 
survey tracing which accompanies this report shows the position of 
these openings, which I have marked A, B and C. 

The southern one, C, is merely a narrow channel near the extreme 
west point, cutting off that point and making it an island ; it is perhaps 
160 feet in width, with about three feetof water, on a bottom of boulders 
and gravel. It does not appear to be of recent formation, and there is 
no appearance of any change now going on. It is entirely protected 
from action of the sea by its sheltered position ; nor could I, from in- 
quiry or observation, ascertain that its existence is of any damage to 
the harbor. The tide currents run very rapidly through it, and un- 
doubtedly affect the management of vessels passing it through Vine- 
yard sound, as well as vessels entering the harbor and anchoring. 
These currents can speedily and easily be stopped by throwing in a 
few hundred tons of granite boulders, obtained in the neighborhood. 

The opening, B, on the western side of the harbor, is a low neck, 
over which, at very high tides and in gales, the tide flows, though not over 
the whole extent; a great part of it is marshy land. A portion of the 
wear of the Buzzard's bay side is probably at such times carried into 
the harbor; but this wearing action does not appear to be rapid, and the 
exposure is such, that the action of the sea in gales (northwest) is not 
direct, but along-shore. The damage accruing to the harbor at this 
point seems to me small, and very slowly, if it all, increasing; a stone 
wall, of the roughest possible kind, run across the neck, far enough 
from the bay side to be exposed to no action from the waves, would 
stop the passage of the tide, and in all probability a bank of gravel 
would soon accumulate on its western side and form a permanent bar- 
rier. 

The third opening, at A, in the northern part of the harbor, is of 
much the greatest consequence, and is the one on which I propose to 
expend the whole of the appropriation. The sketch accompanying this 
report gives its general form, with the proposed wall for its closure. 
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The north and northeast winds have here the whole rake of Buz- 
zard's bay, and bring in the sea with some force at this point. A cove, 
shown in the coast survey chart, has gradually been formed, and an 
opening made through the low neck at this point, through Arhich the 
tide runs, most of the time, fr(ym Buzzard's bay, the rise there being 
several feet more than in the harbor. The eastern bank of this cove 
does not appear to wear, but on the western side it is rapidly being cut 
away, and the debris are carried directly into the harbor, forming a 
spit extending to the south, and upon which there are but one or two 
feet of water near the best anchorage ground. 

The inhabitants of the neighborhood have, at different times, thrown 
in at the northern extremity of this channel rough boulders, as large as 
they could handle, and have thus formed a sort of dike, which has par- 
tially obstructed it. 

I propose to place across this channel, which is only about four feet 
deep, a wall, to be carried also as far , along the western bank as pos- 
sible, and protecting the eastern portion of it, which during gales is 
entirely covered, as indicated in the sketch. 

The present dike will serve as a complete protection to this wall 
where it crosses the channel. The dimensions I have fixed upon, 
twelve feet high and ten feet broad, appear to me ample. 

There being so little water in the channel, and no more in the cove, 
the spit is quite inaccessible to vessels. Nothing but scows can ap- 
proach it. This of itself seems to render the procuring of stone from a 
distance impracticable, and to force its obtaining in the immediate vicin- 
ity. Boulders of all sizes can be obtained from the land and beaches. 
These, roughly split by powder, will form a wall quite soUd enough for 
the object. Across the channel I would throw in unsplit boulders up 
to low- water mark, and above that build the wall of blown stone. On 
the beach, and under the bank beyond, I would build it of blown split 
stone, only protecting the exterior fi*om the under tow, (which is the 
principal action,) by placing rough boulders along its foot. The bank 
Deing thus protected, and the channel sloped, I am of opinion that in a 
few years a beach would form on the north side of the wall. The 
amount of the appropriation will not admit of carrying the wall as far 
as desirable along the bank; but I think that $5,000 more would not only 
effect this, but build the walls in breaches B and C. 

My proposed mode of operation, and indeed the only one which ap- 
pears to me under the circumstances practicable, is to take the boulders, 
split and unsplit, (from the neighboring beaches, where they he or 
would be hauled,) into a scow furnished with a crane, which would 
transport them to the spot and lay them in their places. The part of 
the wdl on the beach, and under the bank, which cannot be laid by a 
crane scow, would require a pair of movable shears or frame derric. 
Whether it is best to make a contract for the whoU work^ (securing its 
proper execution by my own presence when possible, and during my 
absence on other duty by a competent, faithful overseer, independent 
of the contractor,) or for the stone merely, is a point which I cannot at 
present decide. Walls of this kind are generally built in this neigh- 
borhood by quarrymen owning sloops or scows, who obtain the stoae 
and lay it for so much a ton. 
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I cau make only an approximate estimate, as follows : 

Split boulders required, 2,000 tons, at 80 cents, (laid) $1,600 

Unsplit boulders required, 600 tons, at 50 cents, (laid) 250 

Overseer and contingencies 650 

Amount of appropriation 2,500 

By authority of the Secretary of War, the old breakwater has been 
repaired this past autumn, at an expense of about $120. 
Respectfully submitted. 

CHARLES E. BLUNT, 

Lieutenant of Engineen. 
Brev. Brig. Gen. Jos. G. Totten, 

Chief Engineer. 

APPENDIX M--1. 

Engineer Department, 

Wcuhingconj April 4, 1853. 

Sir: The officer in charge of the work for the preservation of the 
Great Wood's Hole harbor, Lieut. C. E. Blunt, corps of engineers, has 
reported that there are three breaches into the haroor, from Vineyard 
sound and Buzzard's bay, indicated on the accompanying map by the 
letter A, B and C. Of these, the northern one, marked A, is the only 
one where the harbor is suffering, or is likely to suffer, material injury. 

He proposes to apply the whole existing appropriation of $2,500 to 
stopping this opening, by constructing across it a wall of boulders, split 
ana unsplit, about twelve feet high and ten feet broad; extending uiis 
wall along the western bank, which is wearing away, as fax as the 
ineans will allow. 

The board of river and harbor improvements propose to close the 
three breaches by layers of fascines, placed diagonally to the direction 
of the line of work, the successive layers to be at rignt-angles to each 
other; the fascines to be ballasted by gravel, stones or sand, enclosed, 
so as to prevent their floating away. 

As further information received from the officer in charge shows 
that, in consequence of the rocky character of the beaches, the proposed 
&8cine-work cannot be secured by piles or stakes; and as he is of the 
opinion that nothing less substantial than a wall of boulders — to be un- 
split up to low-water line, and roughly split above that level — is ad- 
niissible, and he considers that a wall of heavy dimension stone, in 
courses, is the best, but the available means will not build such a wall, 
I have the honor to propose, for your consideration, that I be authorized 
to instruct Lieut. Blunt to carry out his project as far as practicable. 

The work is of too little magnitude to attract the attention of con- 
^tors, and can be executed most advantageously by means of people 
in the vicinity, who are interested in having it done well, who have the 
Tequiaite machinery, and whose experience makes them competent to 
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Three letters of Lieut. Blunt with two drawings, and two letters ol 
the board of engineers, are submitted herewith. 

I am, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig. Gen. and CoL Engineeru 
Hon. Jefferson Davis, 

Secretary of War. 

Approved : 

JEFFERSON DAVIS, 

Secretary of Wax. 
War Department, April 6, 1853. 

The olBBcer was instructed to carry the project, as approved, into ex- 
ecution accordingly. 



APPENDIX N. 

Boston, December 27 j 1852. 

Sir: I have the honor to submit the following report on repairs of 
breakwater at Hyannis, Massachusetts : 

The coast survey chart accompanying this report shows clearly the 
position of this breakwater. It is about 1,400 feet in length, with a 
breadth on the top varying from 20 to 10 feet, and a breadth at base 
equally variable, being in some places nearly 100 feet, while at its 
extreme western end it is less than 40. As far as I could ascertain, it 
was built on no regular plan, and the work was (a great part at least) 
executed under the supervision of civil agents, and without competent 
overseers. In its construction, rough stone (obtained in great part from 
the surface of the land and breacnes in the vicinity) appears to have 
been carelessly thrown in, and sufficient batter does not appear to 
have been given to the exterior face above low-water mark ; it being in 
fact nearly vertical, thus receiving the fall force of the sea. 

For about 150 feet in length at the east end, the top consists of a 
good pavement or course of heavy split stone, laid as headers, and 
about 70 feet at the west end is the same. These two portions are in 
good condition, and will require no repairs, with the exception of some 
stones at the extreme ends, which have oeen moved, and must be relaid. 
The intermediate portion of the breakwater is in a very rough state ; 
there is no breach completely through, but several very nearly so, and 
the entire surface is very irregular, so much so that it was next to im- 
possible to toalk over it, being composed of rough blocks of all shapes. 

Over the whole of this portion the sea breaks in southwest gales, 
which is the exposed quarter ; and it should be raised about three feet. 

It appears to me that this rough irregular portion should be levelled, 
and the whole raised by two courses of heavy split stone, (laid as 
headers on the outer face,) using iron bolts where necessary. 

The whole breakwater is so much broken on the suruice, and so 
variable in dimensions, that an accurate drawing of it would be ex- 
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tremely difficult ; a sketch will be sufficient to illustrate its present 
condition and the proposed mode of repairing it. [See Sketch D, at 
the end of the volume.] 

The shaded part is a section of the breakwater in its present con- 
dition, the dotted lines showing the proposed mode of levelling and 
raising by good split stone ; headers on tne sea face, which might oc- 
casionally extend through to the inner face. 

A contract should, I think, be made for the execution of the entire 
work, with one or more individuals accustomed to the business, who 
themselves procure the slone required, and lay them in their places 
directly from their sloops ; a competent practical man being constantly 
on the work as overseer, to direct in the operation and secure faithful 
execution. When not engaged with the other works under my charge, 
I shall visit the breakwater myself. The contract to be, to do the 
work at so much per ton of stone laid. 

Probably the wliole work could be performed by two stone sloops 
during the summer months, commencing in May, and completed by 
September 1st; of course the nature of the season will affect this point. 

Only an approximate estimate can at present be formed, either of the 
quantity of stone required or of the cost. I give such an estimate on 
next page. 

350 tons rough stone for levelling, laid in wall, at%ly $400 

3,200 tons split stone, laid in two courses, each 1 foot 6 inches 

high, at $li, 4,000 

Overseer, 100 days, at $2 50 250 

Contingencies of all kinds 350 

Amount of appropriation 5,000 

I have adopted the preceding mode of execution as best adapted to 
the nature of the work, after obtaining all the information possible 
upon the subject. 

Respectfully submitted 

CHARLES E. BLUNT, 

Lieutenant of Engineers* 
Brev. Brig. Gen. Joseph G. Tottbn, 

Chief Engineer^ Washington City. 



APPENDIX N— 1. 

Engineer Department, 

Washington^ January 31, 1853. 

Sir: I have the honor to submit herewith the reports of Lieutenant 
C. E. Blunt, corps of engineers, and of the board of engineers of river 
and harbor improvements, in relation to repairing the breakwater at 
Hjannis harbor, Massachusetts. 

The board concur with Lieutenant Blunt in his proposition, which 
is, to repair the middle portion of the breakwater by levelling the pre- 
sent irregular surface, and placing on it a capping of two courses of 
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heavy split stone, laid with their ends to the outer face, and bolted 
where necessary. This will make the top of the breakwater three 
feet above extreme high water. 

A few stones at the extreme ends must be relaid. 

Lieutenant Blunt thinks the entire work should be executed by con- 
tract ; and I propose, with your approbation, to instruct him accord- 
ingly, the first step to be the preparation of a suitable advertisement to 
procure competition for the work. 

A coast survey map of the locality accompanies this communication. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN. 
Brevet Brigadier General and Chief Engiiucr. 



Hon. C. M. Conrad, Secretary of War. 
Approved February 21, 1863. 



C. M. CONRAD, 

Secretary of War. 



The otEcer was instructed to carry the project, as approved, into ex- 
ecution accordingly. 

APPENDIX O. 

Newport, R. L, November 1, 1863. 

Sir : I have the honor to submit the following report on the present 
condition of the navigation of the harbor of New Bedford, Massachu- 
setts, with the plan proposed for the improvement of the same. 

Under an act of last Congress appropriating $3,000 for the survey 
of Taunton river and New Bedford harbor, a survey was made of the 
latter by Lieutenant Rosecrans, of the engineers, a tracing of the map 
of which was received in September last, and a subsequent examina- 
tion and reconnoissance of the harbor was made by me early in Oc- 
tober following. 

The harbor of New Bedford is formed by the estuary of Acushnel 
river, a small mill-stream heading about nine miles above that city and 
taking a southerly direction. Lying on the northerly side of Buzzard's 
bay, and being well sheltered at its mouth against most prevailing winds, 
by the projection of Fort point on the east side, and Palmer's island 
in the centre, the bar at the entrance from without being practicable 
for 18 feet water at low tide, whilst within there is found good anchor- 
age and holding bottom in four fathoms water and upwards at the 
same stage, renders this a commodious, secure, and from its position 
an important harbor. The deep and unobstructed navigable water of 
this harbor lies on the eastern side, and is bordered by the village of 
Fairhaven, which to a certain extent has availed of the natural advan- 
tages for maritime trade so conveniently at hand. The city of New 
Bedford) on the western side, is at present separated from the deep 
waters of the harbor by an extensive shoal or flat of mud and sand, 
about 700 yards in width, over wliich there is an average depth of 
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water at low tide of about ten feet. This shoal, which extends with 
variable depth entirely across the harbor, with the islands and bridges 
opposite the northerly portion of the city, interposes an effectual bar to 
the unobstructed navigation from the deep water of the harbor below 
up to the wharves of the city, or to the mile or upwards of good nav- 
igable water lying above the city, aod the islands and bridge before 
mentioned. 

It is affirmed, by the most experienced pilots in navigation, that 
good deep navigable water, sufficient for all the purposes of trade, at 
one time extended from below up to that part of the ciiy in the neigh- 
borhood of Fish island, and around the latter ; and this statement seems 
to be confirmed by the chart of Des Barres of 1776, which shows a 
depth of four fathoms from below up to Fish island, including the 
waters near it. At the present time the shipping interest of New Bed- 
ford is compelled to avail itself of a narrow artificial track or cut through 
the shoal before mentioned, lying in front of the wharves of the city, which 
had been partially excavated in an oblique direction through it, some 
fourteen years since, under an appropriation by the government tor the 
improvement of this harbor, and which at this time is about two feet 
deeper than the contiguous portions of the shoal, but, being only about 
thirty feet in width, will of course only admit the passage of one ship 
at a time during high water; whilst the current of ebb and flood run- 
ning obliquely across it, they are liable at any moment to be thrown 
aground, and thus to bar the passage up to the wharves of all others 
at a lime when the harbor may be crowded with vessels, whose 
owners and all concerned are of course anxious for their immediate 
discharge. 

From information obtained at this place, and deemed reliable, the city 
of New Bedford employs a whaling neet of upwards of 300 vessels, ton- 
naging in the aggregate upwards of 1,000,000 tons, and manned by a 
number of seamen, differently estimated at from 8,500 to 10,000, whilst 
the capital embarked in this busmess is estimated from the same source 
at $7,000,000. There are also about 60 merchantmen and coasting ves- 
sels, including a few employed in trade with the British possessions in 
America and India* The village of Fairhaven opposite employs in the 
whaling business about 60 ships and 1,600 men, and a capital of about 
$1,600,000. 

When we take into consideration the facilities of navigation to which 
a trade of this magnitude and value is entitled, it must be confessed 
that the present condition of the harbor of New Bedford is in this 
respect truly deplorable. The examinations and surveys which have 
been made lead to the settled conclusion that this shoal, which bars the 
approaches from deep water to the wharves at New Bedford, is not 
only on the increase, but that the entire channel or navigable water in 
front of the city, and passing between it and Fish island, including* 
that portion lying above the bridge before mentioned, is gradually but 
certainly tending to fill up, and that this tendency has been accelerated, 
if not entirely brought about, by the well-meaning, but as is believed 
injudicious, creations for facilitating trade and commerce with this city 
by land and water. 

Part ii— 18 
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The river opposite the upper portion of this city appears to have 
been formerly oivided into three channels by the two islands (Fish and 
Pope's) lying nearly in a transverse line across it— all understood to 
have been once navigable. 

Within the past half century a bridge has been built, under a charier 
from the State, connecting these islands and the opposite shores of the 
river and harbor, one efiect of which has been to close substantially 
the passage on the eastern or Fairhaven side, so that the river at this 
point may now be considered as reduced to the two channels lying 
lx5tween Pope's and Fish islands, and between the latter and the New 
Bedford shore ; tlie former passage being about 800 feet wide, with a 
channel of 12 feet depth, whilst that between Fish island and the city, 
now the principal channel for the trade, and originally narrow, is at 
present reduced, by the construction of solid wharves on either side, to 
125 feet width, having a depth of 24 feet at low tide — ^the width at 
the bridge crossing just above this narrowest part being about 350 
feet, the channel still retaining the same depth, and the bridge being 
passed by ships through a draw about 32 feet wide. This bridge, 
which appears to have been rebuilt about thirty years ago, has its crib 
piers founded, at or near the level of low water, upon masses of loose 
stone, thrown into and across these channels, at intervals of about 25 
feet, with gentle slopes. From the depth of water in the narrow pass- 
age between Fish island and New Bedford, it will be readily perceived 
that the effect of this mode of construction upon the current would be 
that of a low, submerged dam, of variable height, thrown across a deep 
channel already too narrow to afford proper vent for flie tide of ebo 
and flood, whilst the piers of the bridge occupy over one-third of the 
water way. The effect of this upon the flow of the water is precisely 
what might be expected. At ebb tide there is a considerable fall of 
water under the bridge or a relative rise above it, produced by this 
obstruction, which causes a large portion of the water, which would 
otherwise pass down this channel, to waste or pass off into the other 
channel between Fish and Pope's islands, with the additional efiect of 
giving rise to an injurious deposit of sediment in the channel near the 
head of Fish island, where the waters are forced to take a new direc- 
tion. Moreover, by the construction of the wharves on Fish island, and 
the extension of those immediately below on the New Bedford side, 
overlapping with the former in respect to the general direction of the 
current, obstructions are presented to the free entrance and passage of 
the flood tide through tliis channel. The current of the ebo through 
it is turned by the projection of the wharves below to a southeasterly 
direction, but soon assumes the general direction of the currents of the 
harbor to the south. 

The narrowness of this passage tends to preserve within it a consid- 
erable depth of water, except at the artificial obstruction of the bridge, 
where the available depth in the centre of the draw appears to he 
about fifteen and a lialf feet at low water — ^tbe water way bein^ 
chiefly confined to this opening. From an approximate calculatioD, it 
would appear that the quantity of water at ebb tide, passing down 
the centre or Pope's Island channel, is about two and a quarter times 
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greater than that passing simultaneously between Fish island and the 
New Bedford shore. 

The examinations which have been made appear to establish the 
fact, that the large body of water at ebb and flood now passes through 
the channel between Fish and Pope's islands, whilst the general currents 
of the harbor below follow the direction of that channel. The eflfect of 
this state of things upon the navigation immediately in front of the 
wharves of the city, below Fish island, will be apparent at a glance, 
the tendency being to produce cross currents and eddies, and the 
deposit of sediment under the lee of that island to the south, and directly 
in fix)nt of the city ; whilst the obstructions to the free passage of the 
water at ebb tide through the Fish Island channel, already sj)oken of, 
tends equally to shoal and impair the navigation about the wharves 
opposite the north end of that island, and to force the water to follow 
the Pope's Island channel. From minute examinations made about the 
northern fork of these two channels, the bottom at the entrance of the 
central or Pope's Island channel was ascertained to be hard gravel and 
sand, and from thence to the bridge below of the same character, there 
being a channel passing around the head of Fish island in this direc- 
tion of about twelve feet depth, deepening to fifteen feet towards the 
bridge. The current of ebb takes a direction square across the head 
of Fish island to the eastward. This bottom was not penetrated with 
iron rods; but it is conjectured that it is of a nature to resist, to some 
extent, erosion by the current, though susceptible of excavation. At 
the entrance of the other, or Fish Island channel, opposite the upper 
wharves of the city, was found a bank of soft mud in seven feet water, 
into which a pole could be thrust eight or more feet, the water gradu- 
ally deepening towards the wharves to fourteen feet. It is under- 
8t(xxl that machinery has been used to deepen the water along here 
for the passage of ships. 

The fects herein stated furnish veiy conclusive evidence that the 
passage between Fish island and the New Bedford shore is gradually 
filling up at the head, whilst the natural tendencies are still further to 
shoal and impair the navigation off the wharves lying below that island, 
and that the central, or Pope's Island channel, is increasing in depth and 
volume of water; this deepening is especially apparent below the 
bridge, as shown by the survey of Lieutenant Rosecrans herewith. 
This is now, in point of fact, the main channel of the river, and the 
thread of the current of ebb and flood ; and, setting aside the bridge 
obstruction, the most direct navigable commmunication from the deep 
water of the harbor below to the navigable portion of the river lying 
above the islands and bridge. These circumstances, whilst favoring 
this channel, tend in a corresponding degree, as will be readily per- 
ceived, to the deterioration of the navigation immediately below Fish 
island in front of the city, as already noticed, which will appear more 
clearly on reference to the map herewith. 

Having thus stated the particulars in relation to the present condition 
of this navigation, it now remains to propose some plan of improvement 
^hich ma^ relieve the trade of this place from the inconveniences 
rfthe navigation under which it at present labors. It is evident that 
some steps must be speedily taken to this end, or the na\'igation of the 
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harbor on the New Bedford side will stand a very fair chance of being 
ruined past remedy. These, whatever they may be, should have in 
view the counteraction, or entire removal, impracticable, of the causes 
which have brought about the present unfavorable condition of the navi- 
gation so justly complained of. Whilst these remain in full operation, a 
resort to dredging alone, for the purpose of thus creating artifacial chan- 
nels, may be Icwked upon as a temporary and hopeless expedient; what- 
ever favor this mode alone of overcoming the difficulties may meet 
wilh, from individuals largely inleresied in wharf property in this har- 
bor, though it might be applied with advantage in connexion with 
other projects that would tena to render the results thus obtained stable 
and permanent. 

In considering the subject two plans present themselves, both of 
which, it is presumed, wiU be founcf sufficiently explained by the facts 
already adverted to in this memoir. 

The first is, to accelerate by artificial means the course which nature 
now appears to be taking, and to turn or lead all the flowing water 
of the river ihrough the central or Pope's Island channel, connecting 
the deep water of the harbor below with the navigable portion of the 
river above the bridge and islands by this route; removing the obstruc- 
tions of the piers of the bridge crossing it, causing piles to be substi- 
tuted, and a draw not less than eighty feet wide to be established in 
it; deepening and straightening this channel at its head, and below if 
found necessary, and closing the Fish Island channel altogether. This 
plan recommends itself, fi-om the fact that the navigable waters above 
and below the obstructions would thus be connected by the shortest 
and most direct route ; whilst this channel, which already conveys the 
great body of the tide, lies in the direction of the current of ebb and 
flood, ancf would therefore be most likely to possess the important ele- 
ment of permanency, as it would not be exposed to deterioration from 
cross currents. On the other hand, the main channel would thus be 
thrown to the distance of four hundred yards from the New Bedford 
shore. Hence the significant question might be raised, What is to 
become of the wharves in the lower part of the city, which have cost 
so much and are now so highly valued? It is reasonable to expect 
that the opposition of pecuniary interests would interpose an effectual 
bar to the adoption of this plan of improvement, however sound the 
principles might be upon which it is founded, considering only the ques- 
tion of the general navigation of the river, without reference to local 
interests; and although it would be but anticipating the ultimate fate 
which it is confidently believed nature has in store for this part of the 
harbor, ii the circumstances as already described are suflferea to remain 
as at present. 

The second plan is to conduct all the flowing water of the river 
through the passage between Fish island and the New Bedford shore, 
removing, as a preliminary step, the obstruction of the piers and foun- 
dation of the bridge across this passage, and 9 if it is necessary to 
retain that structure, to cause it to be built on piles, and an eighty-foot 
draw established in it, as proposed for the other passage ; to open a 
channel two hundred feet wide and seventeen feet deep at low water, 
by dredging, from the southern extremity of this passage in the most 
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direct line through the flats opposite the city to the deep water below; 
removing the solid wharf now on the inner side of Fish island ; and 
finally, to stop the passage of the current through the central or Pope's 
Island channel, by a permanent dike connecting the heads of Fish 
and Pope's islands. 

By this plan the navigable waters above and below the city would 
be connected by a route much less direct than in the plan first proposed; 
yet the main channel of the river would in this case be brought contig- 
uous to the wharves of the city for the most part, though diverging 
firom the southern portion at a considerable angle towards the south- 
east, and though referred to the standard before alluded to, does not 
compare favorably with the first plan, unless there should be found 
under ground rocks, or such like obstacles, to the improvement of the 
central channel. Yet, considering the magnitude and importance of 
the interests concerned in the wharves of the city, it is thought advis- 
able to adopt so much of the second plan as proposes to clear the 
Fish island passage of the artificial obstructions in it already men- 
tioned as the first step, and conditionally thereon to excavate the two 
hundred feet channel below. The removal of the bridge obstruction 
would bring a greater body of water through this passage, especially 
at ebb tide, to the advantage of the navigation below, and lead ofl!" 
through it a large portion of the water now passing the Pope's Island 
channel at ebb tide. If, in due course of time after the execution ot 
these improvements, it should be found that the central or Pope's Island 
channel still predominates, with a tendency to fill up the excavated 
channel below Fish island, the adoption of the plan first proposed 
would then seem to be indispensable to secure a permanent improve- 
ment of the channel of the river. 

In addition to the large chart, a small printed map of the harbor is 
included herewith, exhibiting the harbor lines, as established by the 
commissioners in 1848. Any extension of the limits of the islands in 
this harbor, and especially to the form represented, would, it is be- 
lieved, only add to the many difficulties which already beset this navi- 
gation. 

As an estimate for the improvement of this harbor will be expected, 
I would remark, that in regard to the bridge obstruction in the Fish 
island passage, it is not now known whether there exists any authority 
in the general or state governments to cause its removal, or whether 
any or what remuneration to the company would be required in such 
case. The cost of this operation, I sliould judge, from a cursory exam- 
ination, would be in round numbers $10,000. 

To excavate a channel below, as sketched on the map, 200 feet wide, 
with a depth of 17 feet at low water, would require an average cutting 
of 6.2 feet, through a distance of 1,160 yards; the calculation from 
which data gives 134,000 cubic yards nearly of excavation. This 
quantity increased fifty per cent., and rated at thirty cents the cubic 
yard, excavated, measured in scows, and deposited to the southward 
near the head of Palmer's island, would cost $60,300. Seventy thou- 
sand three hundred dollars ($70,300) are therefore estimated as neces- 
aary to accomplish any improvement in this part of the harbor likely 



Digitized by 



Google 



278 S. Doe. 1. 

to be found generally and permanently beneficial to the commercial 
interests of New Bedford. 

Should any grant be made towards effecting this improvement, I 
would recommend that the removal of the artificial obstructions in the 
Fish Island channel be made an indispensable condition in its appli- 
cation. 

Respectfully submitted, by 

Your obedient servant, 

GEORGE pUTTONj 

Captain of Engineers. 

Brigadier General J. G. Totten, 

Chief Engineer i Wajshingtouy D. C 



APPENDIX P. 

New Haven, Connecticut, 

December 29, 1862. 

Sir : The department having assigned to my charge the application 
of an appropriation of $5,000, made at the last session of Congress, for 
"removing a rock near the mouth of Seekonk river, harbor of Provi- 
dence," I have the honor to report, that upon full investigation made at 
that place concerning the obstruction in question, it was ascertained 
that there was no rock obstructing the navigation in the waters of that 
harbor, nor, according to the most experienced pilots of the place, in 
the navigable portion of the Seekonk or Providence rivers, the junction 
of which forms the harbor of Providence. 

There is, however, a very serious obstruction to the navigation of 
this harbor near the mouth of the Seekonk, caused by a bar composed 
of mud and sand intermixed with shells, which prevents the passage, 
except during high water, of vessels from the anchorage below up to 
the wharves of the city on both the Seekonk and Providence riversides, 
the eastern part of the city occupying the delta ibrmed by these two 
rivers. This obstruction, known as the " Crook," appears to be the 
same relative to which the citizens of Providence formerly memorial- 
ized Congress, and for the removal of which an appropriation had been 
provided on two occasions of the passage through Congress, many 
years ago, of a bill for the improvement of harbors and rivers, both of 
which ultimately failed to become laws. It is presumed that the pre«- 
ent appropriation had some reference to this improvement, or was 
founded upon the facts above noticed; but, firom the terms in which the 
act is expressed, it is clearly inapplicable to the improvement which 
appears to be desired by the citizens of Providence. 

In representing this matter to the department, I have, upon reflectioOi 
concluded that it might be proper for, and perhaps incumoent u{M>n, me 
to report as far as practicable upon die nature of this obstruction, the 
mode of improving the navigation over it, and the probable cost of the 
improvement, as far as the cursory examination made will allow this 
to be doney leaving the details of the plan, and an estimate founded 
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upon more authentic data, to be determined by the survey of this har- 
bor, already provided for by act of Congress. 

The Seekonk forms the principal branch of Providence river. At a 
short distance below its junction with the western or lesser branch, 
which passes through the centre of the city, and about half a mile be- 
low the southernmost wharves, lies the anchorage or outer harbor, 
where vessels await the rise of the tide to carry them over the obstruc- 
tions up to the wharves of the city. From this point the Seekonk ap- 
pears to be navigable for a good draught of water up to India point 
and bridge, on the eastern side of the city. There is also deep water 
along the wharves on the Seekonk side, which is separated from the 
main channel of that river by a shoal or flat called the Ohio. The 
deepest water of the western branch, which is the principal basin for 
the trade of the city, lies on its eastern side, and this channel connects 
with the one on the Seekonk side at the obstruction of the Crook. This 
bar has upon it but six feet depth of water at low tide, whilst the chan- 
nel over It is crooked. The tide rising here six feet, gives twelve feet on 
this bar at high water. Along the wharves on Providence river, as the 
lesser branch is called, the water is about one foot deeper than over the 
shoal below, whilst on the Seekonk side there is about twelve feet at low 
tide. A sketch of the harbor is included herewith, which, without 
claiming to be accurate, may give an idea of the general character of 
this navigation. 

The improvement in the harbor which appears to be required by the 
conunercial interests of Providence, is the deepening and straightening 
the channel over the above-mentioned obstruction, in order to facilitate 
the passage of vessels up to the wharves of the city. To accomplish 
this, it would be requisite to excavate, by dredging machinery, a channel 
through the obstruction of about 450 yards estim^ited length, and three 
feet average depth of cutting, and, supposing the channel to be made 
200 feet wide, the amount of excavation would be increasing the nett 
calculation 60 per cent.; 45,000 cubic yards, which, at 50 cents the 
yard, would cost $22,500, an amount which it is recommended to pro- 
vide for this improvement in case it should be undertaken. 

It is not intended by the present report to submit a definite project 
for the improvem^it of this narbor. An appropriation of $1,500 was 
made at the last session of Congress lor the survey of the harbor of 
Providence, Rhode Island, which survey is now in the hands of an offi- 
cer of the department, and will furnish all the data required to enable 
the plan of improvement to be laid down with an exactness which it is 
not possible now to arrive at. The principal object of this report is to 
submit a conjectural estimate of the amount supposed to be necessary 
to eflfect the improvement in this harbor desired by the citizens of Prov- 
idence, and of the appropriation which it would be proper to make in 
the event that the execution of the work by the general government 
should be sanctioned by legislative authority. 

I have the honor to be, respectfully, your obedient servant, 

GEO. BUTTON, 
Captain of Engineers. 

Brig. Gen. J. G- Tottbn, 

Chief Engimer, WaekingUm, D. C. 
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APPENDIX P— 1. 

Nkw Haven, Connecticut, 

Ajfril 20, 1863. 

Sir : I have the honor to submit a plan and memoir for the applica- 
. tionofthe sum of $6,000, appropriated by act of Congress of August 
30, 1662, for the removal of a rock near the mouth of Seekonk river, 
harbor of Providence, Rhode Island, and as explained by joint resolu- 
tion of the 20th January, 1853, "construed to authorize the removal of 
any rock or other obstructions at the Crook on the entrance or mouth of 
Seekonk river, harbor of Providence, Rhode Island." 

It is ascertained that the obstructions to navigation near the mouth 
of the Seekonk, in this harbor, which are complained of by those inter- 
ested in the commerce of this place, is a shoal or bank known as the 
Crook, lying at the junction of the Seekonk and Providence rivers, and 
at the entrance to the inner harbor or principal basin for the trade of 
the place, and in a direct line from the latter to the deep navigable 
•waters of the river below. 

The Seekonk is the main branch of the lower Providence river, being 
the estuary of the principal stream, the Blackstone river, which dis^ 
charges into the head-waters of Narragansett bay, and is navigable for 
coasters about four miles above Providence; whilst in that part of it 
which forms a portion of this harbor, about 21 feet at low tide can be 
carried up to India point on the eastern side of the city. A branch of 
this channel, containing about 16 feet water at low tide, passes from In- 
dia point along the wharves on the south side of the city, or portion 
lying on the Seekonk, in a curved or semi-circular direction, and unites 
with the channel out of the lesser Providence river at Fox point, above 
and near the obstruction of the Crook. Between this shore channel and 
the main one of the Seekonk lies a shoal, sometimes bare, called 
the Ohio flat. 

The great predominance of the current out of the Seekonk river, 
crossing the direction of that out of the lesser Providence river, has 
without doubt created and tended to maintain a shoal at the entrance to 
the inner harbor. According to the survey of this portion by Lieuten- 
ant Rosecrans, in December last, as compared with the city survey of 
the same ground in 1849, (both herewith,) there has been an increase 
in the general depth over this shoal, since the latter date, of about one 
foot; and I am informed by persons long acquainted with the changes 
in the navigation, that the water just below Fox point has been gradu- 
ally deepening for many years previously. The only cause which can 
be assigned for this is the filling out and extension of Fox point, and the 
continuation of the whurf at that point in a southerly direction parallel 
with the eastern shore of the inner harbor, which has had the eflfect 
measurably to turn the current from the inner or shore channel, on the 
Seekonk, in a direction nearly parallel to that out of the inner harbor 
or lesser Providence river. A red line marked on the map shows very 
nearly the extent of this made ground, which was excavated from the 
hill in the rear. At the present time, vessels running in or out of the 
inner harbor are compelleci to take a curved direction to the eastward 
fmm Fox point and the navigable water below, m order to avoid tlie 
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obstruction of the Crook, upon which vessels are apt to ground, espe- 
cially when bound inwards. To the westward of this shoal there is a 
narrow passage, occasionally used by steamboats, called Ruggles' 
channel, through which, according to the survey of Lieutenant Rose- 
crans, there are 6 feet water at mean low tide, the shoalest water on the 
Crook appearing by the same to be 4.3 feet. In the channel now used, 
lying to the eastward of the Crook, it appears from the same survey 
that between 7 and 8 feet at mean low water are passed over from 
Fox point descending. 

The shoal about the Crook appears to be composed of mud, sand, 
and shells, and can, it is assumed, be readily excavated by dredging 
machinery. In proposing a plan of improvement for this portion of the 
navigation, it is assumed that we are limited by the act of appropria- 
tion to the space from the Crook inclusive to Fox point, or the entrance 
to the inner harbor. The channel of the latter lies close to its inner 
shore, which has been filled out nearly on a right line for its whole 
length to deep water. The western side is occupied by mud flats, bare 
at low water. Whilst the removal of the obstructions at the Crook 
would be a very great convenience to the commerce, the bulk of the 
commercial interest of this place, which is mostly located along the 
inner harbor, which is gradually filling up, would unquestionably, and 
for obvious reasons, favor the extension of this improvement from Fox 

?>int up to Weybosset bridge, through its whole length, near one mile, 
he improvement which seems to Inb required to meet fully the views 
of the commercial interests of this place, is to excavate a channel 
throughout the whole length of the river harbor, along its eastern shore, 
200 feet wide and 9 feet deep at low water, and to fill out on the west- 
em side over the fiats, carrying the harbor line on that side to within 
350 feet from and parallel to the eastern side, and continuing this 
line to the channel oelow into not over four feet water at low tide ; 
thence in a direction parallel to the main channel, so as not to interfere 
with that part below, which would serve as a beating channel at flood 
tide for coasters, (as indicated by a red line on the printed map here- 
with.) A project similar to this in its principal features has, I am in- 
formed, been already moved by parties interested in the navigation of 
the harbor. The progress of this improvement would probably, in a 

Seat measure, be governed by the growth and extension of the city to 
e southward. The southeastern portion, Iving on the 8eekonk, has 
already good navigable water within reach, but is less favorable for 
the location of business establishments on account of the heights directly 
in the rear, which have been already partially excavated for the con- 
struction of landings on that side. 

It is now proposed to remove the shoal of the Crook and open a chan- 
nel from Fox point to the deep water below, in a direction to be the 
continuation in a straight line of the channel of the inner harbor, or par- 
allel to the eastern shore thereof, and to make this channel 200 feet 
wide and 9 feet deep at low water, as indicated by red lines on the 
map, which, with a nse of the tide of six feet, would allow the passage 
of most any description of merchantmen with their cargoes, it is be- 
lieved that this artificial channel might be very much protected fix>m 
deterioration by an extension in solid of the Fox Point wharf parallel 
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to its direction, 80 yards southerly, (as shown in red lines on the map,) 
for reasons already adverted to ; which extension might, at a future 
time, be carried to the main channel harbor. The present appropria- 
tion will probably be sufficient to excavate a channel of the d^pth pro- 
Cosed to the width of 150 feet, measuring from the eastern side of the 
arbor, which would equally, with the former width, include the re- 
moval of the Crook. The survey recently made by Lieut. Rosecrans 
enables the excavation required to form the channels proposed to be 
calcuLited with tolerable accuracy. According to his letter to me of 
the 8th instant, the mean range of the tides taken for six days in Decem- 
ber last at the new moon, was 6'.06. The lowest low water below the 
plane of reference on the accompanying drawings was 1'.44, and highest 
water above it, 6'.97. From some remarks in the same letter, I infer 
that his plane of reference was the same as that used in the city survey 
of the inner harbor herewith. Not being entirely certain that it indi- 
cates the true mean low water, I have in the calculation added one- 
third to the nett calculated amount of excavation for the amount to be 
provided for. 

The mean length of the channel will be 280 yards, and the mean 
cutting on the 150 feet width will be 2'.1, and that on the 200 feet wide 
channel, 2'.41. 

The calculation, increased as before mentioned, gives — 

For the 150 feet channel 13,000 cubic yards, nearly. 

For the 200 feet do 20,000 do. 

It is proposed to execute the work by contract with persons having 
on hand the proper machinery, and it is supposed that 50 cents per 
cubic yard would be the outside limit of cost. On this supposition 
$5,000 would be required, in addition to the present grant, to complete 
the improvement proposed at this point. No estimate for any perma- 
nent auxiliary works is submitted, as constructions of this kincf here are 
controlled by the city authorities. 



Respectfully submitted. 



Brev. Brig. Gen. J. G. Tottbn, 

Chief Engineer. 



GEO. DUTTON, 

Captain U. 8. Ewginem. 



APPENDIX P— 2. 

Engineer Department, 

WfuhingUm^ May 2^j 1853* 
Sir : Captain George Dutton, COTps of engineers, in charee of the 
removal of the obstructions at the mouth of the Seekonk river, harbor of 
Providence, proposes to apply the means in his hands, and such graatt 
as may be hereafter obtained, to dredging a channel of proper deptb 
and width through this obstruction, so aa to connect the depth of water 
of the outer harbor with that ^pve; ihe present grant to be eir 
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pended, in accordance with the law, between Fox point and the 
Crook. 

The board of river and harbor improvements approve the project, in 
which I also concur. 

I have the honor to propose it for your sanction, and that I be au- 
thorized to instruct Captain Dutton to proceed at once to contract for 
excavating as good a channel, over this lump, as his means will aflbrd. 

The reports of Captain Dutton and of the board, together with 
three maps, are enclosed herewith. 

I have the honor to be, very respectfully, &c., 

JOS. G. TOTTEN, 
Brev. Brig, Gen. and CoL of Engineers. 

Hon. Jefferson Davis, 

Secretary of War. 

Approved : 

JEFFERSON DAVIS, 

Secretary qf War. 
War Department, June 1, 1853. 

The officer was instructed to carry the project into execution accord- 
ingly, as approved. 



APPENDIX P— 8. 

Newport, Rhode Island, 

October 20, 1863. 

Sir : I have the honor to report herein the progress which has been 
made in the removal of obstructions to navigation in ihe harbor of Pro- 
vidence up to the 30th September ultimo, pursuant to an act of last 
Congress appropriating $6,000 for the removal of any rock or other ob- 
struction at the Crook, or entrance or mouth of Seekonk river, harbor oi 
Providence, Rhode Island. 

The portion of the harbor including these obstructions was surveyed 
by Lieutenant Rosecrans in March last, and the plan of improvement 
subsequently adopted wa«, to excavate a channel, by dredging through 
the obstructions at or near the Crook, 160 feet wide and nine feet deep 
at low water, from the inner harbor or basin to the main channel of the 
river below, on a length of 280 yards, commencing at Fox point and 
running in a direction ; the continuation in a right line of the cnannel of 
the inner harbor to be widened to the westward according to available 
means. 

A contract on terms considered reasonable was entered into, June 
30th last, with John C. Haskell, of New Bedford, Massachusetts, for 
the removal at this point, by dredging machinery, of 17,000 cubic yards 
of mud, sand, and shells, at a certain price per cubic yard, measured 
in scows provided for its reception, and conveyed to a proper distance ; 
under which coutract 11,986 cubic yards of this material have been 
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removed from the obstructions lying in the channel indicated up to the 
30th September last, and the balance of the contract is expected to be 
completed on or about the 1st December next. 

Tne lump or obstruction known as the Crook, and composed of 
stiff mud and shells, upon which there was originally, according to 
the survey, 4.3 feet water at low tide, has been removed to the 
depth of from nine to ten feet, and the channel generally within the 
limits before mentioned deepened, at the present date^ irregularly, to 
nine feet at that stage throughout its whole extent, with a slight excep- 
tion, it being expected to accomplish this, and some widening to tn« 
westward at the lower mouth, with the present means. The principal 
channels in this harbor and the river below are marked out by dol- 

Ehins composed of about five piles, each securely driven in to the 
ottom and banded together with iron. One of these (No. 9 of the 
survey, which marked the obstruction of the Crook) has been allowed 
to remain until it shall be found expedient hereafter to give it a new 
location to the westward of the present one. Vessels would now have 
the choice of passing either side of it, there being a clearance on its 
west side of aoout 104 feet 

Of the appropriation of $5,000, there was expended on the 

30th June, 1853 $166 60 

And to the 30th September, 1863 2,763 41 

Leaving available on the 1st October, 1863 2,246 69 

All which will require to be expended, during the fourth quarter of 
the present calendar year, in completing the improvement now in 
hana. 

In order that the full advantages of the present plan of improvement 
may be realized, it seems necessary to increase the width of this new 
artificial channel one hundred feet further to the westward, from the 
crowded state at times of the entrance to the inner harbor, the channel 
of which, as well as that of the entrance, is too narrow for the wants 
of trade; making the whole width of the new channel 250 feet instead 
of 160, as at present, including the south end of the west side a litdc 
to the westward, and directing it towards a dolphin, No. 11 of the sur^ 
vey, so as to give an easier entrance fi^om the channel below, as shown 
on the map herewith. 

This would require, according to the nett calculation, an additional 
cutting of 16,640 cubic yards, including 2,060 cubic yards to truncate 
the obtuse angle formed by the western side with the main channel 
below. 

The present improvement required, according to the same standard 
of calculation, 9,640 cubic yards of excavation for the 160 feet wide 
channel ; and it is ascertained, firom the experience of the past season, 
that near 16,000 cubic yards, as excavated by machinery, judiciously 
apolied as possible, and measured in the receiving scows, are recjuired 
to be provided for, to obtain nine feet depth clear of obstruction in the 
space thus estimated for, being an increase of near two-thirds over the 
calculated amount Increasing accordingly the amount as ascertained 
above, we shall have 26,000 cubic yards very nearly to remove as a 
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measure of the work to be done in the proposed extension of the im- 
provement, which, at thirty cents the yard, including contingent ex- 
penses, being about the rate of cost of the present work, would amount 
to $7,800. This being estimated as necessary for the completion of 
the improvement in the manner proposed, it may perhaps not be out of 
place to remai k, in this report, that with respect to the inner harbor, at 
present the principal basin for the trade ot the city, a comparison of 
former surveys indicates that it is gradually shoaling. It is too narrow 
and incommodious for the commerce at almost any stage of the tide. 
To excavate a channel throughout its whole length, sufficient to accom- 
modate the business establishments located along its border, say two 
hundred feet wide and nine feet deep at low water, over a length of 
1,620 yards, would require the removal of about 270,000 cubic yards 
of dredged material, costing, at the rate of twenty-five cents the yard, 
the sum of $67,500. 

The present harbor limits have been established by city ordinance 
on a line running southerly from Eddy's point, with a bearing of 
S. 9^^ £•, (supposed magnetic.) It is thought this limit might very 
properly be extended, and with advantage to the navigation, to a line 
running from Dorrance street wharf, tangental to the western culmina- 
tion of the main channel below, through not over two feet water at 
low tide, on a bearing of about 24° with the true meridian, which 
would not interfere injuriously with the coasting navigation at any 
stage of the tide, and would bring the city limits sJong the border of a 
deep navigable channel, which nature has already provided within a 
very moderate distance. 

Respectfully submitted, by 

Your obedient servant, 

GEORGE pUTTON, 

Captain of Engincen. 

Brig. Gen. J. G. Tottbn, 

Chief Engineer^ Washington^ 2?. C. 



APPENDIX Q. 

New York, December 11, 1863. 

Sir: I have tlie honor to submit herewith a project and memoir rela- 
tive to the improvement of the harbor of Bridgeport, Connecticut, for 
which an appropriation of $10,000 was made by Congress at its last 
session, and includes therein an estimate of the cost of completing the 
proposed improvement. 

The harbor of Bridgeport possesses the comparative advantage of 
a considerable range of tide, which enables vessels of some burden 
to pass up to the wnarves of the town over the obstructions at its en- 
trance during the high stage of the water, whilst there is g:ood holding 
ground on the outside, where vessels can in general lay with tolerable 
security whilst awaiting the rise of the tide to carry them in. The 
mean range of the tides nere, according to the United States coast sur- 
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vey, is 6.6 feet, whilst that of spring tides is 8.8 feet. The entrance 
to the harbor is obslructed by two bars, known at the outer and inner 
bars ; the former lying at the entrance from the sound, and distant by 
the channel-way If miles from the city, is composed of coarse and 
tolerably compact sand. On the western side of the channel over this 
bar a small iron light-house has been erected within the year past. 

The inner bar, distant about 700 yards inside of the former, is com- 
posed of coarse compact gravel, except on its southern or lee side, contig- 
uous to deep water, where it is sandy. After passing the outer bar, the 
deep water spreads out over a considerable space chiefly to the eastward, 
aflTording convenient room for beating up to the inner bar. The channel 
over both these bars is quite narrow at low tide, and that over the 
inner bar crooked. Previous to 1838 the depth of water over the outer 
bar at moan low tide was five feet, this depth covering the greatest 
portion of it ; whilst over the inner bar there was, as is found at present, 
at the same stage of the tide, five feet, but confined to a very snort dis- 
tance, and deepening gradually to eight feet on each side. This bar on 
both sides, as well as the inner side of the outer bar, falls oflf abruptly 
into ten feet water ; whilst the outer bar deepens gradually on the side 
towards the sound. The latter, at the time mentioned, was considered 
the greatest obstruction of the two, as vessels which could succeed in 
passing the outer found no difficulty in passing the inner bar. Since 
that time, however, the relations between the two bars have been 
changed, the outer being now practicable for about one foot greater 
draught than can be carried over the inner bar, the latter now forming 
the greatest obstruction. This change is not, however, attributable to 
any natural causes. During the year 1838, under an appropriation 
by Congress of $10,000 for the improvement of this harbor, dredging 
machinery was applied to the outer bar. and a channel said to have 
been 61 ieet wide was cut upon it, commencing from the inner side. 
How far this cut was carried cannot be satisfactorily ascertained, as 
there is much obscurity in the official record concerning the matter. 
The report of Captain Swift, of 1838, states that a chaimel bad been 
cut through the outer bar 61 feet wide and 8 feet deep at low water. 
The report of the local agent in charge of the work states the chaimel 
cut to be 60 feet wide and nearly 60 rods long. It is, certain, however, 
that the work was continued until the appropriation therefor was ex- 
hausted. Whatever may have been the depth originally obtained by 
the operation referred to, the result of careful examination just made 
shows that six feet mean low water can now be carried over this bar 
through a channel about 90 feet in width, beyond which lateral limits 
it shoals to five feet, being the general depth over this bar represented 
on the hydrographical chart of Lieutenant Blake, of the United States 
coast survey, made in 1837, the year previous to this dredging opera- 
tion, which thus appears, afler the lapse of fourteen years, to have had 
a marked and beneficial effect upon the navigation over this bar, as the 
channel cut still remains and affords an improvement over the original 
depth of one foot ; whilst the effect of time appears to have been to 
level down the original irregularities on the bottom and sides of this cur, 
and give it a tolerably uniform section throughout 

From a very careful examination of the inner baii no change can be 
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detected in its form, or the depth of water over it, from that shown in 
the hydrographical survey ol Lieutenant Blake, of 1837 ; nor does 
any marked difference appear on the outer bar, aside from the artificial 
cut mentioned, from the same chart. It may be proper to state, that 
the depth of five feet at mean low water, on the most prominent part 
of the channel over the inner bar, was assumed as the standard of com- 
parison in the soundings taken ; this depth being taken as invariable 
since the survey of 1837 ; which assumption was confirmed by the evi- 
dence of the practical pilots attached to the navigation. 

It is assumed that a depth of eight feet at mean low water over these 
bars, in connexion with the rise of tide with which this harbor is fiivored, 
will be sufficient for navigation by that class of vessels which the trade 
of Bridgeport may require; and to this extent it is now proposed to 
improve tne navigation over them. 

To effect this, no better plan presents itself than dredging a channel 
through both of suitable dimensions. Although this method of im- 
provement, as applicable to shifting sand bars, or to seaward bars in 
general, may be considered of temporary uti.ity at most, if not alto- 
gether inexpedient and wasteful, yet in some instances, where the cir- 
cumstances have been favorable, it has been attended with highly 
useful results. In the case of the harbor of Bridgeport, it is believecl, 
these favoring circumstances exist in a sufficient degree to warrant the 
application of the method there, in preference to any plan of perma- 
nent structures with the same object, which, apart from their heavy 
cost and problematical results, would form dangerous obstructions to 
the navigation during the high stage of the waters. 

The entrance to this harbor is retired from the sound or embayed 
and sheltered on the east by the projection of Stratford point, and to 
the southwest by the point of the Cows off* Black Rock harbor — a po- 
sition supposed to relieve it in a great measure from the injurious ten- 
dency of drift. Whatever there might be of this, is supposed to proceed 
from the westward. 

The fact is established that the narrow channel cut over the outer 
bar in 1838, whether it has partially filled or not since that date, still 
remains and aflferds a decided and apparently permanent improve- 
ment in the navigation over that bar after the lapse of fourteen 
years, which I attribute to the stable character of the bar in general, 
the absence of drift, and the &ct that the currents of ebb and flood 
tide through it are both parallel to its direction. 

In regard to the inner bar, there can, I think, be no doubt that a 
channel cut through it would remain permanent, from the peculiarity 
of its composition, as already described, and its retired position shel« 
tering it from any disturbing causes from the outside. 

It is, then, proposed to cut a channel through both these bars by 
dredging, two hundred feet wide and eight feet deep at mean low 
water ; to locate them as near as practicable to the present deepest 
Water, and to give them the direction of the current of ebb and flood 
tide ; to make them at first one hundred feet wide, and subsequently to 
widen them one hundred feet further on the eastern side. The first 
dimension would allow the commodious passage of vessels* whilst that 
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ultimately proposed would permit of their beating through ^ith a 
leading tide. 

The position of these proposed channels is laid down on the chart 
herewith in red lines. That on the outer bar, which covers the pres- 
ent deepest water thereon, is so arranged, that while the current of the 
tides is parallel to its direction, the latter passes clear of the shoaler 
ground to the westward, whilst running in towards the inner bar. 
The proposed cut through the inner bar, the present channel over 
which is narrow and crooked, is laid down on a straight line, as near 
as practicable, in the direction of the tides of ebb and flood ; whilst its 
lower extremity debouches into deep water, where there is sufficient 
sea room for manoeuvring. The material excavated from the outer bar 
it is proposed to deposit on the shoal ground, three hundred yards to 
the eastward of it, and that from the inner bar to the westward of the 
southwest beacon when the state of the tide permits ; otherwise upon 
the shoal ground three hundred yards eastward of that bar, so disposed 
of, it is believed, that it cannot interfere injuriously with any portion of 
the navigation. Some pains have been taken to determine, with accu- 
racy, the extent of cutting required for these two proposed channels. 
The distance over the outer bar from eight feet depth at low water on 
each side at the location of the channel over it, is, as ascertained to be, 
t wo hundred and sixty yards, and that over the inner bar three hun- 
dred and twenty yards. The mean cutting, or rather the mean 
increase of depth required on the outer bar, is 1.96 feet, whilst that 
required on the inner bar is 2.56 feet. Experience has shown that the 
nett elements of the calculation thus obtained do not give, by consider- 
able, the actual amount of earth required to be excavated and removed, 
to afford the required depth throughout the channel clear of obstruction. 
The amount of this difference depends, in some measure, upon the 
character of the machinery used, but is very material, whatever may 
be the plan. Judging from my own experience, and that of others, I 
conclude that fifty per cent, over the nett calculation is as small an 
allowance as ought to be made on this account; but that this would be 
sufficient in every case I consider as by no means certain. 

We have, then, for the amount of excavation required on the outer 
bar, according to the design, 1.96 X 260 X 200 X ^= 11,324.44 cubic 
yards, increasing which 50 per cent, gives 16,986f cubic yards requiring 
removal from the outer bar. And 2.56 X 320 X 200 X ^ = 18,204.44 
cubic yards, which increased 50 per cent, gives 27,306| cubic yards 
to be removed from the inner bar. And for the completion of the 
improvement 44,293^ cubic yards. 

On the supposition that in the execution of this work the plan is 
adopted of building the necessary machinery and accessories, and 
applying them by means of hired workmen, I have to state, that the 
daily expenditure required to man and work a dredging boat and its 
relieving scows will be about twenty-five dollars. The actual cost of 
labor per cubic yard of earth removed by this machinery depends 
very much upon the locality, and its greater or less exposure, but may 
be set down at twenty-five cents at the. outside. In tnis case the cost 
oi executing the work is estimated as follows : 
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For the construction of a steam dredging machine of the 

most efficient kind $15,000 

Four receiving and dumping scows, at $600 2,400 

Ground tackle, apparel, and furniture 1,800 

Excavation and removal of 44,300 cubic yards of earth, at 

26 cts 11,075 

Superintendence, surveys, and contingencies 1,725 

Amount of estimate 32,000 



The present appropriation of $10,000 for this improvement will be 
inadequate to cover the cost of the machinery required. But it is be- 
lieved that in this particular case the work mgy be obtained, executed, 
in part or whole, by competent and responsible contractors, accustomed 
to such work, and having on hand their own machinery. This course 
would enable the amount appropriated to be applied directly to the 
work of improvement, on the system of paying by the unit of quantity 
removed, by which the execution of a greater or less amount of work 
may be provided for, according to the available means, and the bene- 
fits expected from the appropriation will be the soonest felt. It is 
also quite probable that the whole work may be completed at a saving 
by this course ; for if it were done by machinery built for the purpose 
and applied by hired workmen, the former would remain on hand, at 
the close of the operation, to be taken c£u:e of, or else sold at a monstrous 
sacrifice. 

The cost of this work executed by contract, and limited in amount 
by the available means, would, as I have reason for believing, vary 
from fifty to seventy cents the cubic yard removed, according to the 
bar operated upon; and better terms could no doubt be obtained, 
were the means sufficient to cover the execution of the whole work. 

For the above reasons, I do not hesitate to recommend, in the present 
case, the application of the system suggested. As the inner bar forms 
now the principal obstruction to the navigation into this harbor, and as 
the judicious removal therefrom of about 4,000 cubic yards of gravel 
would render its navigation as good as that at present over the outer 
bar, I would recommend the application in this way of a portion of 
the present appropriation, and that of the balance in deepening the 
outer bar. It must be borne in mind, that any very beneficial effect 
from deepening the latter bar will not be experienced unless the inner 
bar is improved at the same rate; though vessels, by being enabled to 
pass the outer bar, might obtain a more sheltered anchorage between 
the two. 

As regards the immediate superintendence of this particular work, 
I have to state, that as the superintendmg officer will necessarily have 
to be absent therefrom a considerable portion of the time in the dis- 
charge of other duties, a trusty civil agent would be required to be 
always present on the spot, to keep an accurate account of the work 
done, and enforce the directions of the superintendent and the stipular 
lions of contract. A pubUc boat and a principal boatman will require 
to be attached to the operations; any additional hands that may be 
Part ii— 19 
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required to aid in inspection and surveys being temporarily hired for 
the occasion, 

I would recommend that an appropriation of $22,000, being the 
difference between the amount of $10,000 ahready appropriated and 
the estimate hereinbefore submitted, be made for the continuation to 
the completion of this work upon the plan proposed. 
Respectfully submitted. 

GEO. DUTTON, 

Captain of Engineers. 
Brig. Gen. J. G. Totten, 

Chief Engineer J Wa^hington^ D. C 



APPENDIX Q— 1. 

Engineer Department, 

fVashingtanj January 31, 1853. 

Sir : Captain George Dutton, corps of engineers, has reported a 
project for the further unprovement ot the harbor of Bridgeport, Con- 
necticut. 

Captain Dutton proposes to apply the existing appropriation by con- 
tract — first, to dredging a channel over the inner bar of this harbor one 
hundred feet wide, and to a depth of water equal to that now on the 
outer bar ; and, secondly, the balance to be used in deepening the 
outer bar for an equal width, to eight feet at low water, if the means 
will efTect so much. 

Should additional appropriations be made, he proposes to complete 
the improvement by excavating the channel over both bars to the 
depth of eight feet at low water, and then to widen these channels to 
two hundred feet. 

The board of engineers for river and harbor improvements have 
approved of Captain Dutton's project. 

With your approbation, I will instruct Captain Dutton to apply the 
existing appropriation to the dredging of a channel of equal depth and 
width over both bars, and in such a way that any additional appropri- 
ation may be used to the greatest advantage towards increasuig such 
depths and widths to those proposed by him for the dimensions of the 
completed improvement. 

For this purpose he will be directed to prepare the necessary adver- 
tisement to draw the attention of contractors to the work, and forward 
it for issue from this oflHce. 

CapUiin Dutton considers the constant presence of a trusty civil agent 
to be necessary to the interests of the government, and in tbis I concur 
with him. 
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The reports of Captain Dutton and of the board, with a map, are 
submitted herewith. 

I have the honor to be, very respectfully, &c., 

JOS. G. TOTTEN, 
Brev. Brig. Gen. and Col. of Engineers. 
Hon, C. M. Conrad, 

Secretary of War. 

Approved: 

C. M. CONRAD, 

Secretary of War, 
February 5, 1853. 

The oflScer was instructed to carry the projects, as apjfroved, into 
execution accordingly. 



APPENDIX R- 

Newport, November 8, 1853. 

Sir : I have the honor to submit the following report relative to the 
operations for the removal of the Middle rock at the entrance to the 
harbor of New Haven, Connecticut, for which an appropriation of $6,000 
was made at the 1st session of the last Congress. 

This rock, which is marked by a buoy and has over it 10 feet least 
depth of water at low tide, is the most eastern of a group of four, in- 
cluding the southwest ledge, upon which an iron beacon was erected 
in 1851, and which lie nearly in a right line across the deep water at 
the entrance of the harbor, m an easterly and westerly direction, dis- 
tant about one mile to the southward of the light-house on Five-mile 
point, and occupying a length of about 600 yards, with channels be- 
tween of 25 feet depth at low water. 

It is proper to state, in the commencement, that the above appropria- 
tion appears to have been made upon the report and recommendation of 
the then collector of the port of New Haven, and was founded upon the 
fevorable results obtained upon the rock obstructions in Hellgate, New 
York, by the process of submarine blasting of Benjamin Maillefert, and 
upon an intimation from the latter of his readiness to undertake the work 
of removing this rock to the depth of 17 feet at mean low tide, for the 
sum above named. 

With the approval of the War Department, a contract was entered into 
with Mr. Maillefert, November 23, 1852, to remove this rock, by the 
first of June following, to the level of 17 feet below mean low water 
in the harbor of New Haven, for the sum of $6,000, the amount of the 
appropriation; this contract being amended under date of February 
5, 1853, so as^to define the level of mean low water by reference to a 
permanent beach mark fixed near the light-house on Five-mile point, 
and extending the time of completion to the 20th of July following. 

Under this contract, Mr. Maillefert commenced operations on the 
rock on the 9th July last, and after firing upon it 36 charges of lSi5 
pounds of powder each, according to his process, discovered upon exam- 
ination that the efiect thereof was not equal to his expectaaons ; that 
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the rock was also larger than he supposed ; and thai, moreover, an- 
other rock existed in the neighborhood, at a short distance from the 
Middle rock, upon which he had been operating. He therefore con- 
cluded, on the 14th July, to suspend operations, notifying me of the 
fact, upon which I immediately repaired to New Havflti. On the 22d 
July Mr. Maillefert came to the conclusion that he could not reduce this 
rock to the level of 17 feet water at low tide for the $6,000, amount of 
appropriation, and that therefore it would be impossible for him to 
fulfil tne contract entered into on the 23d November, 1852. After some 
detention, caused by unfavorable weather, a minute examination was 
made by me of the locality, and a survey and measurement of the 
Middle rock, upon which Mr. Maillefert had been operating, was com- 
pleted on the 29th July. This examination brought to light the exist- 
ence of two other rocks lying to the westward of the Middle rock, and 
nearly on a line with it and the southwest ledge, having over them 14 
and 13 feet least depth of water at low tide, respectively. The Middle 
rock was found at 17 feet depth below low water to have a horizontal 
area of 760 square yards, and a cubrical content above that level of 
1,330 cubic yards; corresponding very nearly with an admeasurement 
of the same just previously made by Mr. Maillefert. 

Upon due consideration and calculation, it was concluded, that by 
this process or any other the rock could not be reduced to the depth 
of 17 feet contracted for, for the amount of the appropriation ; ana a 
supplementary contract, dated August 2, 1853, was entered into with 
Mr. Maillefert to reduce this rock to the level of 13^ feet below mean low 
water, instead of 17 feet, for the said sum of $6,000 — the time for the 
completion of the work being fixed on 1st November following. Under 
which he recommenced operations on the 9th August; and after firing 
54 charges more upon the rock, under unfavorable circumstances as re- 
garded the weather, he finally, on the 29th August, suspended opera- 
tions thereon for the season, finding the effect of these charges much 
less than he anticipated, though some was apparent. And finally, con- 
cluding that the contract last entered into could not be completed for 
the amount of the consideration, he substantially abandoned it, and 
on the 22d September submitted his statement of the circumstances, in- 
cluding a proposition for his remuneration for necessary expenses incur- 
red in the operations ; which statement accompanies this report. None 
of the appropriation of $6,000 has yet been drawn from the treasury, 
nor any money paid on account of this contract, up to the present 
time ; and thus the matter stands at present. I beheve this contract to 
have been entered into with the United States by Mr. Maillefert in en- 
lire good faith, and that he has underrated the diSiculty and expense of 
this rock removal, even by his process ; and that previous to entering into 
the supplemental agreement of August 2, 1853, he had miscalculated 
the size of this rock, ahhough its position is marked by the " Rocky 
buoy" located on its southern extremity. He appears to be of opinion 
that, in a survey made by him in 1850 with a view to making a pro- 
posal for the removal of this rock, he had mistaken one of those dis- 
covered during the past summer, as already mentioned, for the veritable 
Middle rock. But had his estimate of its size been even correct, it is 
shown that the result would have been still the same. 
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However this may be, the rock itself appears to have been more un- 
yielding to the explosion of the charges fired on it than was evidently 
anticipated. It appears to be composed of the reddish- colored, coarse- 
grained granite found in this neighborhood, though not the hardest quality 
of that kind of stone. It may be added, that this locality being one ot 
peculiar exposure, an operation of this kind here would be more liable to 
mterruptions and delays, and attended with a greater consumption of 
time, than in ordinary cases. StiU, 90 charges appear to have been ex- 
ploded on this rock, and although with a decided effect, yet such as 
was entirely out of proportion to that required to enable the contractor 
to realize suitable compensation, or to cover the actual cost of the work 
if carried to completion, either under the original or supplemental agree- 
ment, for the amount appropriated for this object. Mr. Maillefert, al- 
though in this case perhaps failing in the requisite degree of foresight, 
has nevertheless shown himself to be a skilful and energetic operator 
in this peculiar branch of business. 

In addition to the facts in this case, it will, I presume, be expected 
of me to submit my views as to the course which, under the circum- 
stances, it would be proper for the government to take in this matter. 
As has been before intimated, the appropriation of $6,000 made for this 
work, and subsequently shown to have been inadequate, originated, as 
there seems to be no doubt, in the confidence of the legislative branch 
of the government in the general utihty and advantage of this process 
of Mr. Maillefert, which appears by the act aforesaid to have substan- 
tially endorsed the merit of the same, by a grant of money for this 
work, founded upon his estimate and promise of performance. It there- 
fore seems reasonable and proper that he should be remunerated for his* 
eflbrts and the expense he has incurred to fulfil the expectations which 
have been held out to the government and country from this process, 
the introduction of which he claims, and which had then, and is pre- 
sumed still to have, the entire public confidence in the utility and im- 
portance of its results. 

Should it be the policy of the government to continue this work to 
completion, according to the original design, and furnish the necessary 
means therefor, there can be no doubt that the efRxt of the operations 
thus far of Mr. Maillefert would possess their full value in any future 
one undertaken for the execution of this work, whatever process may 
be adopted ; whilst it is certain that the practical operations thus far 
have been the same that they would have been under the process of 
Mr. Maillefert, had there been ample means available for the comple- 
tion of the work by that method. Therefore, in the event of a further 
grant by Congress for the execution of this work upon the estimate of 
cost herewith subjoined, it is recommended that Mr. Maillefert be al- 
lowed another opportunity to complete the work which he commenced, 
upon condition tnat ample security be furnished therefor; and provided, 
moreover, that his terms are ascertained to be the most reasonable that 
can be obtained. And should the government decide not to proceed 
with the work, and refuse the grant of further means therefor, 1 would 
recommend that Mr. Maillefert receive suitable remuneration for his 
outlay and work thus fiir, to be fully and fairly ascertained hereafter by 
the proper agents of thegovel-nment. 
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As before stated, a minute survey was made, under ray immediate 
direction, of the Middle rock in July last. The two other rocks m the 
neighborhood, Nos. 2 and 3, before alluded to, and designated B and 
C, were at the same time examined, and the least depth of water over 
them at low tide ascertained, together with their general dimensions 
and relative position. A minute measurement of the two last was sub- 
sequently, and near the same time, made by Mr. Maillefert. 

It is only during the summer season, with favorable weather and a 
certain stage of the tide, that operations of this kind can be properly 

Eerformed at this locality. Drawings of these rocks are forwarded 
erewith. Upon the western one of the group, known as the south- 
west ledge, an iron beacon was erected in 1851, under the superin- 
tendence of the collector of the port, by Mr. Maillefert, under contract 
with the government, and serves to mark conspicuously that ob- 
struction. 

The character of these rock obstructions was ascertained as follows, 
the depths noted having reference to mean low tide at the mouth oi the 
harbor: 

The Middle rock, or No. 1, point A : Least depth 10 feet; area at 
17 feet depth, 760 square yards ; content at ditto, 1,330 cubic yards. 

Rock No. 2, or point B : Least depth 14 feet ; area at 17 feet depth, 
435 square yards ; content at ditto, 239 cubic yards. 

Rock No. 3, or point C : Least depth 13 feet ; area at 17 feet depth, 
992 square yards ; content as ditto, 600 cubic yards. 

The removal or reduction of these rocks to 17 feet depth at low 
water, would allow the passage over them of the largest description of 
.vessels engaged in the trade of this port at any stage of the tide. 

The principle involved in the process of Mr. Maillefert for the re- 
moval of prominent submarine obstructions, as rocks, &c., is no doubt 
by this time well understood, and though not novel, is of recent intro- 
duction into this country. Its eSect results from the momentary reac- 
tion, upon the substance to be broken up or removed, of a large volume 
of elastic gases instantaneously generated in the unelastic medium of 
water, under the pressure of a considerable head. As the cohesive re- 
sistance of the material operated on is supposed constant at all depths, it 
follows that within certain practical limits the effect bears a very sensible 
proportion to the depth of water in which the charges of powder may 
be fired ; and hence the horizontal space occupied by the rock at any 
uniform or constant depth of proposed reduction, is an important ele- 
ment in the comparison of cost by this process, from the fact that the 
maximum effect would be produced by exploding the charges con- 
stantly at the lowest level, whilst this cost would of course be measu- 
rably influenced by the prominency or content of the rock. 

An estimate of the cost of effecting the removal of these rocks must 
be for the most part conjectural, from the nature of the operation and 
the absence ot reliable data to serve as a guide in estabhshing a rate 
of cost. 

The process of Mr. Maillefert is supposed (as it is claimed to be) the 
least expensive mode of operation in bringing about these results, and 
is certainly the most practicable of application in exposed situations 
and deep water. Yet some rock removals in Hellgate during the past 
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season, in about 22 feet water at low tide, by this process appears to 
have cost at the rate of $30 78 the cubic yard. 

From an attentive consideration of all the facts and experience thus 
far obtained relative to the subject, I submit the following estimate for 
the removal of these rock obstructions to the depth of 17 feet at low 
water : 

For the removal of the Middle rock, in addition to the amount 

of $6,000 appropriated $30,000 

For the rock No. 2, or B of survey 12,000 

For the rock No. 3, or C of survey 30,000 

Amount for the group 72,000 

As these several rocks are not fiur distant from each other, it would 
seem that any plan of improvement here should have in view the re- 
duction of all of them to one uniform depth, to bring about fully the 
results intended by these operations. 

Respectfully submitted by your obedient servant, 

GEO. DUTTON, 



Captain of Engineers. 



Brig. Gen. J. G. Totten, 

Chief Engineer^ Washington^ D. C. 



APPENDIX R-1. 



New York, October 27, 1852. 

Sir : I have to inform the department that I completed on the 23d 
instant the examination of the harbors of Bridgeport and New Haven, 
and also at Providence, Rhode Island, in reference to the improvements 
contemplated therein in the harbor bill of last session' of Congress, and 
shall shortly render my report to the department thereon, so far as re- 
lates to the character of the work to be done and the mode of its exe- 
cution. A proposition has been made by Mr. B. Maillefert, who is 
now engagea upon the rocks in Hellgate, to break up and level the 
Middle rock, at the entrance of New Haven harbor, so as to accomplish 
the improvement desired, for the sum of $6,000. A copy of this propo- 
sal I forward herewith. Mr. Maillefert's process has been attenaed 
with so much success in similar works upon which he has been en- 
gaged, and is, as it would seem, so much less expensive in bringing 
about the result desired than any other known or practicable process, 
that although he has a monopoly of this one, it would seem advisable 
to accept his proposition. I am informed, by the collector at New 
Haven, that the lowest proposals formerly received by him from other 
quarters, for this or a similar work in that harbor, was between nine 
and ten thousand dollars, whilst that of Mr. Maillefert's was for the 
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sum of $6,000 ; and that it was upon this last proposition that an item 
of this amount for that purpose was introduced into the harbor bill by 
the committee. The collector and the shipping interest at New Haven 
appear to take some interest in having this work attempted, and if pos- 
sible executed, before the depth of winter, as better suiting the imme- 
diate wants of the trade. Mr. Maillefert's engagements in the harbor 
of New York at the present time, together with the advanced state of 
the season, appear to me to be much in the way of his being able to 
effect this result within the time above alluded to ; though he thinks 
that four weeks will enable him to accomplish what he nas on hand 
here. 

The immediate object of this communication is to submit to the de- 
partment this proposition of Mr. Maillefert, and request to be informed 
whether it approves of a contract being at once entered into with him 
for tliis purpose on the terms stated. The rock in question is about 
110 feet long by an average width of about 60 feet at the depth of 17 
feet below low water, having on its shoalest point 10 feet at low water, 
and will require to be cut down about 7 feet, so as to admit the passage 
of vessels drawing 16 feet at low water. Its position is correctly laid 
down on the coast survey chart. 

The necessary contingent emenses for examinations and surveys 
have been and are expected to be light, as we have in this case the 
benefit of the coast surveys ; but there will be nevertheless some, such 
as for hire of boats and oarsmen, marking or staking and buoying the 
parts of tlie channel to be opened. I would like to be informed if such 
are to be paid out of the appropriation for " repairs, preservation, and 
contingencies of the harbor works on the Atlantic coast," contained in 
the harbor bill, or whether they are chargeable to the appropriation for 
doing the work of improvement. 

I have the honor to be, very respectfully, your obedient servant, 

GEORGE DUTTON, 

Captain Carpi ofEngmeerh 

Brig. Gen. J. G. Totten, 

Chief Engineer^ Washington, D* C* 




APPENDIX R— 2. 

Enginebr Department, 

November 2, 1862. 
Captain Dutton recommends within that Mr. Maillefert's proposition 
to remove the Middle rock, in the harbor of New Haven, Connecticut, 
for the sum of six thousand dollars, the exact amount appropriated, be 
accepted. 

I propose, with the approval of the honorable Secretary of War, 
to instruct Captain Dutton to prepare forthwith, and submit for ap- 
proval, the proper written contract, taking care especially to secure tne 
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completion of the work within the shortest period practicable, and to 
provide for a proper supervision of operations. 
Respectfully, 

J. G. TOTTEN, 
Colonel and Chief Engineer. 

Approved : 

C. M. CONRAD, 

Secretary of War. 

November 2, 1852. 

The olEcer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX S. 

Engineer Office, New York, 

October, 1863. 

Sir : I have the honor to submit the following report regarding the 
harbor of Port Jefferson, Long Island, its survey and proposed im- 
provement : 

Jirfy, 1853.--5'he survey was commenced by the measurement of a 
base une on the beach across the mouth of the harbor ; by the estab- 
lishment of a tide-gauge in the channel leading into it, and of station- 
signals at various points on the shores and in the waters ; the soundings 
and triangulation were prosecuted, each line being sounded over twice. 

In executing the surveys of rivers and harbors, I have devoted my- 
self specially to discovering the impediments to navigation existing in 
the conformation of the harbor and its approaches ; to their causes and 
remedies. In the case now being consiaered, these were to be found, 
if at all, at the mouth of the harbor. Inside there can be no improve- 
ments made by art. My principal attention was therefore directed to 
its mouth. 

It is necessary to ask attention to the form and position of this har- 
bor, in order to make distinctly known the influence oft he several 
powers at work to produce the present state of things as ndicated by 
the accompanying map. This information is a necessary preliminary 
to the study of the practical problem that presents itself for solution — 
the permanent improvement of the harbor. 

On the south side of the sound, and nearly opposite its widest part, 
ocqprs Old-field point, projecting into the souna. A little to tlie east 
of this, somewhat less salient, is Mount Misery. They are highlands 
about three miles apart, enclosing a bay about half a mile deep. The 
shore of this bay, after leaving the two headlands, is a low shinsjle 
beach, only a few yards wide Within this beach occur three lidal 
basins, communicating with the sound by a single channel, and of 
course all communicating with each other. One of these is the haibor 
of Port Jetferson. So much as to position. Now as regards the ibrm 
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?articularly of the channel leading into the harbor from the sound. 
'his is narrow ; it opens on the sound to the northeast, and winds be- 
tween the beach ancl a shoal to the south and east, till it passes across 
the beach opening in the harbor to the southeast, and near the east 
side of Port Jefferson harbor. The three interior bays unite their 
waters along the narrow beach separating them from the sound. 

These circumstances of position and form have a very important 
bearing upon the powers acting here. These powers are, first, the tide 
in the sound. As the flood comes in, it meets Mount Misery and edges 
around it. Its velocity is checked, and the material it bore along is 
deposited in the bay. This material is sand and stones, transported 
in the water, or rolled by it along the bottom. Thus the sand beach 
just west of Mount Misery is being formed. During the ebb a similar 
result is in process to the east of, and occasioned by, Old-field point. 
Moreover, the exterior bay opens to the north and east, and is pecu- 
liarly exposed to the effects of winds from those directions. These are 
the prevailing and the most powerful, and their influence is to drive 
the waters of the sound and of the ocean into this bay, and to fill it 
with the materials transported by their power to and fro, and confirm, 
by their extraordinary and irregular action, the daily and regular ac- 
tion of the sound tide. 

From the direction of the channel into Port Jefferson harbor, it is 
seen that the power of the flood tide around Mount Misery, and the 
power of the northeast storms, cross it nearly perpendicularly. That 
the waters of the sound, driven by either or ootn these powers, im- 
pinge against the sand beach, on the far side of this channel, previous 
to turning short to the east, to flow up into the interior bays. The 
eflTort of both these powers is to effect an opening across the beach in 
the line of their greatest power ; that is to say, nearly northeast and 
southwest. One eflTect ol their being stopped and turned to the east, 
is a retardation of velocity. A diminution of height of tide in the inte- 
lior bays, a deposit of material where the velocity is stopped — ^that is, 
at the northeast point of the entrance — are consequences of this effect. 
This point is gradually advancing west, till it now overlaps the in- 
terior opening ofthe channel, and a bar is being formed nearly parallel 
to the beach beyond. The cuirent of flood rushes through this chanr 
nel towards the southeast, and eddies round the southwest point of the 
interior entrance and occasions a deposit on this point, gradually in- 
creasing it towards the east. This formation has the injurious influ- 
ence upon the power of the ebb, that the increase of the exterior point 
westerly, above mentioned, has upon that of the flood; that is to say, 
its velocity is retarded, and it does not run completely out. It will be 
seen, by a look at the map, that the line of greatest pressure of the en- 
closed mass of thfr flood, endeavoring to escape from the three interior 
bays, is m^arly southwest and northeast, or nearly the same as that* of 
the flood and of the northeast storms. It, however, is compelled to 
make a detour around the abovt^-mentioned southwest point previous 
to getting into the chjmnel. It will ali^o be apparent that the current 
of ebb oat of this channel meets that of the sound, and is thus subjected 
to additional obstruction and difficulty of escape. 
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The several obstructions above mentioned to the easy flow of the 
water into and out of these bays, resulting from the direction of the 
channel leading into them, all unite to increase the one effect — to dimin- 
ish the scouring power of the ebb through this channel. This is the 
only power that can counteract the sound tide; and the prevailing winds 
and storms, in their efforts to fill this bav, close the channel totally and 
destroy the harbor; and, in order that it may accomplish this object 
efiectuallv and permanently, the whole power of this ebb must be con- 
centrated along one channel, and the direction of this channel must be 
that affording the greatest facilities to the entrance and exit of the 
waters. The fact mentioned above, and indicated by the form and po- 
sition, that the line along which the flood exercises its greatest power 
is the same, for the ebb indicates this as the line sought lor, the channel 
desired. It will be nearly perpendicular to the present channel at its 
exterior, opening on the souna to the northeast. The channel being 
straight, and in this direction, the flood will flow in without retardation, 
and consequently rise higher in the bays. The easterly and north- 
easterly winds will increase this effect, and thus the scour of the ebb 
will increase as the injurious effects of those winds increase. But, 
moreover, as the ebb will flow out without retardation, it must run to a 
lower level, and thus again add to its power. The interior bays will 
probably be deepened and the direction of the channel maintained per- 
manent. 

These deductions of theory seem to be corroborated by the fact, that 
a new opening into the harbor has recently been made in the place and 
direction indicated in the foregoing remarks, as those where and in 
which the greatest powers exercised by the natural agents. This new 
opening, I conceive, must become ultimately the principal if not the 
only one. It is that to be confirmed by art, if any is applied. 

The people resorting to this harbor are fully impressed with the ne- 
cessity of concentrating the power of the ebb along one chiinnel, in 
order to keep it open, and preventing their harbor being closed entirely 
by the deposition of material brought in by the flood and the north- 
easterly storms. They suggest, and have of themselves attempted to 
close the new channel, but without effect. They also suggest that a 
breakwater be built to the east of the entrance of the present cli.innel, 
in order to protect it firom the dangerous deposits brought in by the 

Erevailing storms. I am under the impression that this would prove 
ut a temporary expedient. I see no more promising plan than to 
work with nature, direct its agencies and confirm its effects. Theory 
and fact testify alike regarding these. 

Port Jefferson is a beautiful harbor in itself, and would doubtless be 
extremely valuable as a harbor of refuge to the multitudes of coasting 
vessels that pass it. I know of no other claim it has to special con- 
sideration. 

I am, very respectfiilly, your obedient servant, 

M. HARRISON, 

Lieut, of Enginctrs. 
Brig. Gen. Jos. G. Tottbn, 

Chief Engineer^ Washington^ 2>. C. • 
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APPENDIX T. 

Memoir on the improvement of the navigation of the Hudson river above and 
below Albany^ provided for by an act of Congress of the 30th August^ 
1852. 

HISTORY OF THE VARIOUS EFFORTS TO IMPROVE THIS NAVIGATION FROM 

1797 TO 1862. 

1797. — As early as 1797 the legislature of the State of New York ap- 
propriated moneys for improving the condition of the bed and channel 
of this river, A contrariety of plans seem to have been discussed and 
acted upon, and with varied success. Wing dams or jettees, contracting 
the river section at or about the point to be deepened, was the favorite 
system. From 1797 to 1818 the State had appropriated the sum of 
$148,707 94 for this purpose. 

1804. — Mr. Genet, of Albany, seems to have been the first to suggest 
plans for this work, in opposition to what had been previously done. 
In 1818 he published a memorial addressed to the legislature of New 
York, stating that he moved to Albany in 1804, and occupied a farm at 
Greenbush. The sloop that conveyed him and his family was fre- 
quently detained by grounding on the bars between Kinderhook and 
Albany, several days being consumed thereby. He communicated his 
views for the correction of these evils to Governor George Clinton, sat- 
isfied in his own mind that neither scouring, digging, or damming, 
would answer the purpose. 

The same year Governor Clinton recommended the improvement of 
the river below Albany to the legislature. It appointed a commission 
fi-om captains of sloops and other citizens of Albany. They pursued 
the common and previously adopied method of damming and contract- 
ing the channel, to procure the removal of obstructions at particular 
spots, constructing several expensive structures ; the result of which 
was to transfer alluvions from place to place, to add artificial to natural 
obstructions, to dam up the ice at the breaking up of the river, to ren- 
der lit all times more frequent the overflowing of the river, and to make 
the river worse than when left to itself. After fourteen years' observa- 
tion, he was confirmed in the belief that a canal only could overcome 
these difficulties, and recommended such a syslem to Governor Clin- 
ton, (De Witt.) The latter referred the recommendation to Mr. Thomas 
Moore, of the District of Columbia, a gentleman who had made such 
subjects his study. A committee of the legislature, to whom the sub- 
ject had been referred, say in their report that the bad success of the 
efforts previously made to remove obstructions in the river " was owing 
to tlif mi-taken principles on which the improvement had been con- 
ductrd. nnd to a want of due consideration to the natural causes by 
which 11. cy were produced." 

]Mr. Duer, the chairman of the assembly committee, reported on the 
12tli of Mirch, 1818, basing their opinions upon those of Mr. Moore 
and Mr. f:eckwith, of Hartford, Connecticut, who had studied the sub- 
ject ill otiiei localities.* Mr. Moore desired to *'aid the efi(>rts of nature 
wh r' :h y fire weak, without diminishing those that are strong; and 
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by piers and dams, more judiciously located than those which had beeu 
hitherto built, it will be practicable to preserve forever a channel, wide 
enough for the purj)08e of navigation, as deep in the upper section of 
the river as it was in its primitive state ; (?) and in the lower, deep 
enough for vessels of any burden. And if the indications of nature 
with regard to its direction are attended to, the flats will first emerge 
from the surface, in theupper parts of the tidewaters, and successfully 
downwards, until at some future time the ravine of the Hudson will 
present a body of intervale land, with a narrow river running through it." 

" Mr. Beckwith confidently calculated to produce 12 feet, at the 
height of summer tides, from Albany to Hudson, provided that not less 
than eleven additional piers or dams are constructed at proper places 
from Bath to Coeyman's." He estimated the expense to be $13,250. 

Mr. Duer reported a bill, hut it did not become a law. 

1819. — Mr. I ates, chairman of a committee of the legislature of 1819, 
on the same subject, states : " That various, and in some measure contra- 
dictory, opinions have prevailed with respect to the best, most practica- 
ble, and least expensive mode of improving the navigation below Albany. 
That natural impediments exist, wnich evidently require the corrective 
hand of art, will not admit of doubt; and although some benefits have 
been derived from the efforts heretofore made, still they have failed of 
ultimate and complete success. Whether this has arisen from the want 
of some uniform plan, or from other causes, it is not supposed neces- 
sary here to decide. The committee, however, have collected all the 
information they could obtain, and present the same with their report. 
It consists of letters to and answers from the commissioners appomted 
to improve the navigation of the Hudson river ; from Mr. Geddes, a 
celebrated engineer ; from Mr. Genet, a well known scientific gentle- 
men, who has devoted his talents to this particular subject ; from the 
mayor of the city of Albany ; and from Mr. Gould, a respectable mer- 
chant of this city," ^Albany.) 

" The committee have also had under consideration the report made 
to the legislature at the last session by the committee appointed on the 
same subject, and the communications accompanying that report from 
Mr. Moore, of the District of Columbia, and Mr. Beckwith, of Hartford, 
Connecticut. From these documents it will appear that the plans sug- 
gested for improving the navigation consist — 

" 1. In the erection of piers and dams, as stated by Mr. Moore £md 
Mr. Beckwith, and the commissioners for improving the river ; or, 

"2. Of projecting dikes or jettees, as adopted by Mr. Golbourne in 
deepening the river Clyde to Greenock, in Scotland ; or, 

"3. Of constructing a lateral canal on the principles urged by Mr. 
Genet. 

" The erection of piers and jettees has heen deemed by some as an 
experiment of a questionable nature, unless some general plan be 
adopted to terminate only where impediments shall cease to exist. 
When adopted partially, or to any limited extent, it has been found 
that in removing the old ohslructions they almost invariably introduce 
or occasion others ; and thus the evil only changes its locality, instead 
of losing its character. The dam near the seat of Stephen Van Rens- 
selaer, in the vicinity of Albany, has been adduced as an evidence of 
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the fact. That clam, it is alleged, has given birth to the island below 
it, and has also created very devious obstructions along the wharves in 
this city, (Albany.) Other uistances have been mentioned, but the 
committee do not think it necessary to state them in this report." 

" Golbourne's plan is not sufficiently explained to make its merits the 
subject of remark, or to induce its adoption without further inlormation. 
It seems, however, to the committee that the deepening of the channel, 
and contracting its waters, must have a tendency to cause a too rapid 
current," &c., &c. 

" The construction of a lateral canal has been urged with a force 
and reasoning difficult to resist, and has been considered by several 
scientific and judicious men the only practicable mode of improving 
the navigation below the head of tide water. It cannot, however, 
be concealed that some effective measures are indispensably necessary. 
The navigation of the Hudson river is an object of first importance. 
It is the great and natural highway of internal navigation, and has 
always had strong claims upon the fostering core and protection of the 
legislature. It connects the interior of the State with our great mari- 
time and commercial emporium, and into whose lap it pours a great 
portion of the riches derived from our industry and products of the 
soil. It cannot, therefore, be viewed with indifference or treated with 
neglect. That its navigation has been and still is impeded by mjjny 
formidable obstructions, is admitted ; and it is equally true, if these olJ- 
structions can be removed, our duty as well as our best interests 
demand that this object be promptly attained. The committee recom- 
mend that a commission be formed to ascertain the best and most effi- 
cient plan for improving the navigation of the tide waters of the Hudson." 

The commissioners (Israel Smith and Allen Brown) for improving 
the river in 1819 state : " That they have rebuilt the dam at the upper 
overslaugh, which, previously to the setting in of the winter, had mate- 
rially benefited the channel of the river opposite to and for some distance 
below the dam. It is our opinion, corroborated as we think by the expe- 
rience derived from the works already constructed, that if the several 
islands from the city to Castleton were connected by dams to the 
nearest main land, compressing the water into one current, a channel 
would be made; and, kept free from deposits of mud or sand, suffi- 
cient," &c. • • • "perhaps the aid of a mud-turtle may 
be found necessary." 

Mr. Yates then asked Mr. Geddes' opinion on the plans of the com- 
missioners — Moore's, Beckwith's, and Genet's. He declined giving an 
opinion, not having sufficiently examined the river. 

The mayor of Albany (Elisha Jenkins) stated to Mr. Yates thati 
" notwithstanding it is agreed on all hands that the evils arising from 
the accumulation of sand and mud in front of our docks are most 
seriously and injuriously felt by all concerned in the river trade, yet it 
has been found impracticable to agree upon any general plan by way 
of remedy." 

At the same time Mr. Genet stated to Mr. Yates, as his opinion : 
" That the improvement of the bed of the river, from the deep waters 
to Albany, and the landings above, will continue to prove a vain, fruitless, 
expensive, and dangerous effort to coerce the unconquerable laws of 
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nature ; that, even for the* accommodation of sloops and steamboats, 
its result is questionable ; and hence the only true expedient is a ship- 
canal on the east side of the Hudson." 

Mr. John Randall, jr., made a survey of the river from Troy to New 
Bahimore in 1819, givmg this canal project and the soundings in the chan- 
nel of the river. This survey was made under the direction of a commis- 
sion, appointed by the legislature, consisting of Governor De Witt Clin- 
ton, Mr. Van Buren, and Mr. Genet. The latter again recommended 
and enforced his views in favor of the canal below Albany, and of 
longitudinal dikes between Troy and Albany. Mr. Genet remarks, 
that "the action of the dams (alluding to those ejcisting at the time) is 
very limited ; for example : at Fish-house dam, a large bank of loose 
sand is deposited, at a distance of six rods between the angle 
of a considerable dam erected there and the margin of a channel 
procured since by dredging. The portions of the main body of the 
current interrupted by the jettees, instead of being repelled in a cer- 
tain angle across the stream on the other shore, incorporates itself on the 
contrary with the main body of the current, and contributes to increase 
its velocity at the point of meeting. Light bodies, thrown at the trans- 
verse dam at the overslaugh, have turned short at the corner of the dam, 
and been carried down with the main current. This is applicable only 
to 1 ireral transverse dams. Where the whole body of the current strikes 
perpendiculiir rocks, or hard and high formations above the highest 
freshet, it corrodes at the base, deepens the channel, and is repelled in 
an angle of reflection, nearly equal to the angle of incidence, (?) as at 
Cuylof's bar and at the Hoheyebirge. Where perpendicular rocks, 
straight banks, or continuity of straight and perpendicular docks, parallel 
to the current, compel the water to pursue a straight course, the bed of 
the river is also deeper, and the velocity, protracted longitudinally, 
extends further than it does under the operation of dams running cross- 
ways, as is observed at a chain of perpendicular high rocks and a 
straight steep bank on the opposite shore, oelowCoeyman's overslaugh, 
and other places. The same fact is noticed in Italjr by Frise, who 
states transversal dams, dikes, and jettees, to be fruitless for streams 
having a tendency to fill up their bed; and that longitudinal docks, run- 
ninu: in a line parallel with the streams, would be wiser. The alluvial 
deposits, worked upon by the dams, have made new bars and islands 
below their sphere of action." 

Such were Mr. Genet's view, in part, at that date. Nothing, however, 
resulted from the labors of the commission of which he was a member; 
yet it gave us a valuable survey by Mr. Randall, serving for reference, 
and enabling us now to ascertain the changes since produced in the river. 
1S20. — On the 1st March, 1820, Governor De Witt Chnton sent to 
the legislature the report of the commissioners for improving the Hud- 
son, containing the preceding views of Mr. Genet. The commission- 
ers, in their joint report, say the methods suggested as practicable for 
improving the tide-waters of the Hudson are, either the construction 
of piers and dams, to concentrate the current of the river, so as to give 
it, with the assistance of the engine called the mud-turtle, power suflB- 
cient to remove the bars on which it may be directed, and to prevent 
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public deposits; or avoiding ihem by a lateral canal; or a corabina- 
lion of both. 

The survey and plan of Mr. Randall, made for this commission, were 
put into the hands of Mr. Henry Butler, who had been engaged on the 
Connecticut river, to form a plan of improvement. His report, with 
the maps to which his reference is made, (accompanying the commis- 
sioners' report,^ shows the best means suggested to the commissioners 
for deepening the channel of the river where necessary. After so stating, 
the commissioners then review the plans of Genet and Butler, and say : 
** Canalling is the most sure and permanent, and in the present instance, 
if the benefit to be derived from it is of such magnitude as to make its 
adoption advisable, the commissioners do not hesitate to recommend 
the canal as the most efficient plan for improving the navigation of the 
Hudson below Albany. Between Troy and Albany, the plan of Mr. 
Butler is recommended as the most eligible at present, as, from the 
experiment already made, it is ascertained to have produced a good 
effect, having deepened the channel at least twenty-two inches, giving 
it also a more regular curve, and rendering its passage more easy and 
convenient." 

In regard to the damming system below Albany, the commissioners 
have not sufficient data from experience to calculate, with any cer- 
tainty, "how far it would be effectual in deepening and keeping open 
a channel of the requisite depth, through all the obstructions wmch 
now exist or may hereafter arise. If adopted, therefore, it must be as 
an experiment, to be continued or abandoned according to the indica- 
tions of its results." 

Ibe expense of Mr. Butler's plan above Albany, was. . . $46,874 72 
The expense of Mr. Butler's plan below Albany, was 56,868 76 

103,743 48 



Mr. Genet's plan for a canal would cost $727,715 00 

No appropriation was made by the legislature to carry either of these 
plans into effect, its only action being a resolution expressing its appro- 
oation of the labors of the commission. 

In April, 1822, the governor of the State of New York enclosed to 
the senators and representatives in Congress resolutions of the legisla- 
ture, calling upon Congress to improve the navigation of the Hudson. 
Mr. Van Buren presented the same in the Senate and advocated the 
measure. 

1823. — On the 20th June, 1823, Mr. Benjamin Wright, a gentleman of 
eminence in the canal operations of the State of New York, wrote to Mr. 
Genet: "That the river in its present state is bad, I agree; that the 
attempts which are (as is said) about to be made to deepen the bar 
below Albany, wiU answer a valuable purpose, is, to say the least, 
doubtful ; at the same time believing, as I do, that the permanent and 
effectual way of making a navigation, will be to adopt your plan of a 
canal to the river. But it takes time and many words to convince the 
public of their errors in these kind of improvements* You have lived 
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in the country long enough to find out that every man in the com- 
muiilty is a first-rate engineer, (in his own opinion;) and, without ever 
reflecting upon causes or effects, he makes up in his own mind a plan 
adapted to the case, and once settled down in the full belief of his own 
wisdom, he is tenacious to the last of his own schemes, and nothing but 
dear-bouglit experience \vill ever drive him from his ground. Apply 
these remarks to what you have seen acted over, by what was called 
improvement in the Hudson, in forming wing dams the last twenty 
years, and you will say that, at the time the plan of wing dams was 
commenced, nothing which the wisest and most experienced man in 
the community could have said would have driven them from that 
plan ; and applying what has been to what will be, I set down that a 
tew years more must be passed over, a few hundred thousand dollars 
expended in the bed of the Hudson, before the time will arrive when 
these selC-made engineers will be cured of the mistaken plan of working 
in the bed of that river," 

1824. — In 1824 Governor Yates called the attention of the legislature 
to the improvement of the navigation. He recommended an application 
to Congress for authority to collect a transit duty to prosecute the im- 

Erovement of the river by a lateral ship canal, if that system be judged 
est. The governor's message was referred to a committee, and Mr. 
Green, the chairman, reported that they believed the time had not 
come to engage in any new project ol such magnitude. 

In February, 1824, Mr. Genet made an address to the legislature 
and citizens of Albany. In it he proposed — first, to give a general 
view of the nature and formation of the alluvions in the Hudson from 
Waterford to New Baltimore, and the impracticability of their final remo- 
val by contraction or excavation. He first advances the hyp9thesis that 
the county of New York, Long Island, and Staten Island, were formed 
by and from the alluvion of the Hudson ; that by various causes the 
waters have subsided, and the alluvial formations are now made where 
the ocean ceases to flow back — to wit, at Castleton, Albany, &c. 

He says, the first attempt to improve the navigation of the Hudson 
was by local excavation, and proved abortive. That the system of 
contraction was then brought forward, both above and below Albany^ 
by contracting the current by wing dams, and procuring a corrosion and 
dislodgement of the alluvial deposits; and again very large dams were 
allowed for these contractions, and would have been continued, but for 
the views he presented to the legislature, as a commissioner of the 
State, in 1820, with Clinton and Van Buren. That the surveys perfected 
by the liberahty of the legislature have procured the most perfect 
hydraulic knowledge of the section of the Hudson, including the seat 
of the alluvion; and we are now in possession of facts which evidently 
show that the protection of the velocity excited by the best dams in 
the river amounts to mere nullity, compaied to the immense bulk of 
deposits which they ought to remove to procure a good sloop navi- 
gation, and which most accurate calculations have proved to exceed 
sixteen millions of hogsheads. That the momentum acquired by the 
action of these dams weakens as it progresses, and drops, at the end 
of its short career, the matter it had raised at the maximum of its force 
Part ii— 20 
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That longitudinal docks answer no better purpose, when by contrao 
lion I hey do not procure a force of cor. osion, which, to be effeclive, 
mll.^t be the result not of swiftness alone, but of the weight of the fall- 
ing wnter multiplied by its velocity, as i:: is exemplified at the over- 
slaugh, where the river, contracted more than at any other place by an 
extensive longitudinal dam, runs swiftly and has less power than at a 
few other places where the river has more expansion, and at the same 
time more lall. And, finally, that the collateral creeks, formed by the 
river around several islands or alluvial deposits, are nearly all barred 
at their entnmce, and deprive the river of no particle of the body of her 
own water, nor of any tributary stream. That we have learnl from 
the same survey the tact which proves why the systems of contraction, 
corrosion, and excavation, have answered no useful purpose. That 
overruling fact is, that from the deep waters below New Baltimore to 
Albany, the average fall of the land does not exceed one and a half foot, 
w4iich explains why there is hardly any natural current ; why the tide- 
waters, which are the only generators of what is taken for the current, 
keep in distinct strata or layers under the descending waters from above, 
and in their ascension left there almost bodily upwards, though the upper 
current continues to flow ; why it is only at very low water, and where 
the tide is entirely spent and withdrawn, that the natural current feebly 
works on the bottom of the river, and opens sometimes a small change- 
able and sinuous passage. He then cites objections, under six heads, 
relating to health, rights of property, &c. ; and in the sixth says, finally, 
if the extravagant idea of cross dams was given up, and only long docks 
of connexion resorted to, and if their miraculous operation was to deepen, 
by the acquired velocity of the stream, a flat bottom destitute of an effi- 
cient fall, the glorious result of ihat wonderful operation would be, that 
unless the connecting and contracting docks were considerably pro- 
tracted, the evil would only be transferred, and places now enjoying 
the privileges of deep waters would be deprived of that advantage. 
The surveys, borings, and observations, made by order of the legisla- 
ture, have proved that a unitbrm depth of twenty feet may be excavatec' 
on the whole line through the section in contemplation ; that the soil is 
loamy on top, and generally composed of clay at the bott(im. 

1825, — In 1825 a dredging machine was put in operation between 
Troy and Albany, on Van Buren's bar. It commenced to excavate in 
four feet water, and where Chnton's survey was made in 1S31 there 
were eight feet. The depth since the dredging was suspended (which 
was confined to a narrow channel) had lessened by deposits brought 
from the upper parts of the river. Washington bar, near Watervliet, 
was also deepened by dredging about the same time. 

1829 to 1S31. — The corporation of the city of Troy, finding it abso- 
lutely necessary to resort to some means to secure a navigation to 
tlicir city, caused dredging to be made on the shoals in the river, and 
expended, between 1829 and 1831, the sum of five tliousand dollars 
between Troy and Albany. 

The subject thus rested until 1831, when an act of Congress author- 
ized llie first national inquiiy in relation to this navigation. De Witt 
Clinton, jr., a civil engineer, with the aid of Messrs. Geo. W. Hughes 
and Charles N. Hagner, assistant civil engineers, appointed under this 
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act, made a survey, which, with a report from Mr. Clinton, was com- 
municated to Congress on the 30th March, 1S32. This survey is 
minute, and doubtless reUable, serving a valuable purpose for refer- 
ence, with the state of the river as shown by Randall, and subsequent 
survej^s to be noticed hereafter. Tide tables were kept at Troy, 
Albany, Castleton, and New Baltimore, noting the surface m the morn- 
ing ; its rise above and below that plane was noted hourly to the end 
of the day, thus establishing the rise and fall during the day's opera- 
tion ; and the soundings were afterwards reduced to the lowest waters 
found in the register, and again to the lowest condition of the stream. 
The soundings on his survey are the lowest of the spring and autumn 
of 1831. He also gives the currents, which were Jiscertaincd by an- 
choring a boat, and let it swing with the tides, determining its direc- 
tion by the compass, and its velocity by a sand-glass and line. The 
currents he found to vary constantly with the floods and ebbs. The bed 
of the river between Waterford and Troy he found to be slate rock 
covered with a thin coat of gravel. This survey, the best extant to 
that date, was in seven sheets. The report referring thereto was pub- 
lished as Doc. No. 189, House of Representatives, War Department, 
22d Congress, 1st session. He describes the character of the channel 
and its impediments, as indicated on each sheet of the survej' ; various 
interesting facts connected with the currents and tides ; and gives the 
following as the plan which he felt confidently assured would accom- 
plish the improvement of the stream, viz: "To excavate straight chan- 
nels in the direction of the current through the different shoals and bars, 
of sufficient width and depth to accommodate the trade ; to construct 
parallel or single piers afterwards, whenever necessary to prevent the 
spread of water in the low state of the river, and to confine it to one 
channel, and to prevent too great velocity of current during floods ; to 
let the water pass over the works ; to secure the channel from being 
injured by the wash from the shore and islands; to protect their sides 
wherever necessary by wharfing, or by loose masses of stone ; to 
place the soil excavated from the channels in the piers, or other secure 
places, to prevent it being again carried down by the stream ; to have 
a dredge always at command to remove any local obstructions after 
the works are completed, and to secure them against the ice floods." 
He then proceeds to give his reasons for some of the above views. 
The total cost of improving the river from Waterford to the end of 
Clinton's survey near New Baltimore, he gives as 8221,604. 

1834. — The result of this survey and report of Mr. Clinton seems to 
have been the basis upon which Congress legislated on the 30th of 
June, 1834, appropriating the sum of $70,000. The expenditure of this 
sum was assigned to Captain Andrew Talcott, of the corps of en- 
gineers. The difficulties of deciding upon so intricate a problem as this 
section of the Hudson river presents, appear to have presented them- 
selves with great force to the mind of this officer, (than whom very 
few if any were better qualified to investigate the subject,) and such 
as to induce him to ask the counsel and advice of a special board of 
officers of the corps of engineers. Such a board was ordered, consist- 
ing of Colonels Totten and Thayer, with Captain Talcott associated as 
the local engineer, and convened in November, 1834. 
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To this report particular attention should be given, as it is more 
comprehensive and more fully investigates the subject than any pre- 
viously referred to. It was printed as Doc. No. 2 of the first session 
of the 24th Congress, House of Representatives pp. 139 to 158. 

Alter examining the project of canals of various capacities, as a sub- 
stitute for the river navigation, this board concluded that the cost of 
such a system, of a size to provide ior all the commerce which at that 
date could be foreseen, would amount to $2,174,640, which does not 
include the cost of any improvement of the river above Albany, where 
a canal project was inapplicable. It tlien considers the improvements 
to be made in the bed of the river below Albany. 

Section 32 gives the principle upon which the depth of water was 
to be obtained and regulated — to wit, greater or less contraction of the 
width, to obtain a corroding action firom the freshets to give the re- 
quired depth. 

Section 34 implies the necessity of these freshets being regulated by 
dikes some fc^t above ordinary flood-tide level ; and in section 35 it 
more particularlv defines that it is the flood (fre&het?) upon which it 
relies, but not all the flood, for several reasons ; and then gives the 
reasons. 

Then, in section 40, it investigates the expediency and propriety of 
making use of the freshet's corroding influence and power m deepening 
the channel, thus throwing the matter removed into the lower parts of 
the river, and at the same time conclude that the ebb and flood-tide 
action are of such slight influence as not to be considered. 

In section 44 the board says, we may presume that the transported 
matter, instead of composing a stratum of scverjil feet in thickness, pot 
below I he termination of the artificial works, will spread in a thin layer 
over many miles in length ; and in section 48 it says, it would appear 
from the above statement (referring to a calculation of quantities of 
matter in sections 46 and 47) that the quantity of 2,000,000 cubic 
yards might be lelt to the disposal of the Hoods, with the probability 
tJiat no harm would result therefrom to the lower portion of the river; 
and of course the probability would be the greater with the lesser 
quantity of 1,000,000 cubic yards. 

In section 49, however, the board considers it prudent to resort to 
dredging to attain the necessary increased depth, leaving the corrosive 
action of the floods restrained by dikes to preserve the requisite depth ; 
and then proceeds to describe the works to be constructed for the im- 
provement of the river navigation. The dikes proposed by the board 
were to be 9 feet 8 inches, and 7 feet above lowest water in the several 
localities named; and, in conclusion, recommend that the attempt to im- 
prove the navigation of the Hudson be confined to the bed of the river, 
and that the cost thereof may be, for the most spacious and convenient 
arrangement, $819,624. 

1835 to 1839. — The system devised by this board was being carried 
into effect, with modifications recommended from time to time by the 
local engineer, under the superintendence of Captain Henry Brewer- 
ton, of the corps of engineers, with appropriations of Congress 
amounting to $370,000, during the years 1835-'36-'37-'38 ami '39, 
in the spring of which latter year the operations were suspended 
in consequence of a change of policy in the national councils on the 
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subject of internal improvement. The labor was bestowed on the 
river between Troy and Van Wies' point, and consisted in the erection 
of longitudinal dikes, some transverse dams, and excavations from the 
bed of the river with steam-dredging machines. 

The dikes and dams were not made as designated by the board of 
engineers, of timber filled in with stone, &c., but of sand, with the su- 
perior portion paved with stone ; and it would appear that the corrod- 
ing action of the freshets was brought about to a very great degree — 
whether designedly or otherwise is not known — ^instead of the pruden- 
tial plan of gaining the depths by dredging, as recommended by the 
board, (p. 16.) 

During Captain Brewerton's superintendence of these operations he 
made a survey of the river from Troy to Van Wies' point, which is 
highly valuable for reference at this date, to compare with the previous 
and subsequent surveys, showing the state of the navigable channel, 
and as a connected map covering this distance, is probably the most 
reliable and accurate trace of the water-lines of any survey to this 
date, (1853.) 

The reports of Captain Brewerton, from year to year, published 
with the documents from the Engineer department accompanying the 
President's messages, explain all that was done on the river under his 
superintendence, and altogether greater in extent and effects than all 
previous operations combined. 

After the abandonment of the works by the general government, in 
1839, the citizens of Albany felt their interests so much at stake in the 
existence of the obstructions in the river below their city, that they 
raised, by subscription, and applied $1,500, in 1840, to excavate the 
channel through Castle ton shoal. 

1843. — The works, being suspended, were then transferred to the 
charge of the chief of the Topographical bureau, w^ho, in 1843, consid- 
ered it important, with a view to the resumption of the work, to cause 
a complete and minute survey of the river to be mnde from the dam 
above Troy to a point about one mile below New Baltimore. This 
survey was made by Captain Hughes, of the topographical engineers, 
who accompanied it with a report upon the condition of the river, upon 
the artificial works which had been erected to improve its bed, and 
upon the effects which they had produced, and also a review in detail 
of the plans which had been designed for the removal of the obstruc- 
tions to the navigation. This report is dated 30th November, 1843, 
and is printed in House Doc. No. 53, 1st session, 28th Congress. It, 
with the previous surveys, is very important for reference at this time, 
in comparison with the other well-authenticated surveys of the same 
portion of the river, and particularly so, as giving the results of the 
changes caused by tlie works constructed under the superintendence of 
Captain Brewerton. It is the most reliable and minute survey of this 
extended section of the river to its date. 

1845. — The sum of $4,000 was exj)ended by the corporation of 
Albany, including sums subscribed by citizens of Albany and Troy, in 
excavating the serious obstructions to navigation tlirough shoals at 
Gastleton and Cuyler's bar. 

1851. — A steam-dredging machine had been purchased by the cor- 



Digitized by 



C^oogle 



310 S. Doc. ]. 

poiation of Troy, to be ready at any time to remove the shoals so fre- 
quently forming in the channel between Troy and Albanj\ The wel- 
fare of Troy required that some watchful care and attention should be 
uninteruptedly bestowed upon this navigation ; and the frequent use of 
a steam-dredging machine, to excavate a channel through the shoals, 
was the system and expedient resorted to by parties living in the 
vicinity directly interested in the result, not only as to the success, but 
also as regards the cost and ust*ful result. The charge of this appara- 
tus was put in the hands of Mr. Smiley, who makes his home in a 
great measure on board the machine-vessel — has it always in order for 
the moment necessity calls for its use, and by whose energy in its ap- 
plication Troy has continued to secure to herself a navigation which 
otherwise she could not have had. This is a useful lesson of expe- 
rience in our future application of funds for the improvement of iliis 
river navigation. 

During the spring and early part of the navigable season of 1851, 
this steam-dredging machine excavated large quantities of sand from 
the channel way, through Fish-house bar, along Seaver's island, and be- 
tween Fish-house and Round shoals. 

1852. — The evils of navigation not only continued to exist with the 
opening of the commercial season, but were of increased magnitude, and 
were more embarrassing in consequence of the immense increase of the 
trade passing over and through this intricate section of the river. The 
corporation of Troy was necessitated to use increased exertions with 
the steam-dredging machine, under Mr. Smiley, to remove and deepen 
the shoals down to Albany. He excavated 25,000 cubic yards of sand 
from a shoal at the head of Van Buren's island, 18,000 cubic yards 
from Washington bar, and afterwards spent some time in improving 
Kellogg's shoal, CovelPs folly, Washington bar, and Round shoaL 
Below Albany I could learn of nothing being done since 1845. The 
evils, however, continued to increase, and Castleton and Cuyler's bars 
became so shoal as to call for immediate and prompt action. Such 
of the citizens of Albany and Troy as were engaged in the river trade, 
together with others of New York, subscribed $4,000 in the spring of 
this year to excavate Castleton and Cuyler's bars. So great was the 
increase of Castleton bar, that this sum would not suffice to open the 
navigation. The legislature of the State, being then in session, appro- 
priated 810,000 to be applied to Castleton bar. 

The State engineer. Air. McAlpin, caused 45,636 cubic yards to rn* 
excavated from the Castleton bar between the 26th of May and 17th 
Jul}', and 16,972 cubic yards fi'om Cuyler's bar between the 19th ot 
July and 21st of August, at an expenditure of $13,000 nearly. This 
expenditure sufficed to render the channel navigable throughout the 
year, ailbrding great temporary relief and facility to the commerce and 
trade of Albany and Troy, and the widespread and extended portions 
of our Union receiving and forwarding supplies through this route. 

In August, 1852, Congress appropriated the sum of S50,000 for 
''continuing the improvement of the navigation of ihe Hudson river 
above and below Albany, and not ab<n'e Troy. 

On the 13th of October, Major Delafield received instructions from 
the chief engineer to proceed to an examination of this subject, and pre- 
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pare a project for continuing the operations within the meaning of the 
act of appropriation, together with a plan of administration, or mode of 
conducting and supervising the operations on these improvements. He 

t)roceeded on the 14ih of October, and commenced at Albany to col- 
ect information, and to survey the river to ascertain its existing state 
and condition. He found that the State engineer, Mr. McAlpin, had, 
with the assistance of Mr. Octave Blanc, made a minute survey of Cuy- 
ler and Castleton bars, to enable them to apply the State appropria- 
tions advantageously. After having finished that survey, they made, in 
behalf of individuals of Albany, a general survey of the river from Al- 
bany to Four-mile point, near Hudson, with a view to a canal project 
along the western bank of the river. Having obtained tlie loan of the 
original field-notes and rough drafts of these sufveys, they were made the 
commencement and basis of an extended survey and compiled map 
fi-om Troy to Four-mile point; the part between Troy and Albany be- 
ing a resurvey, under Major Delafieid's directions. For this particular 
purpose, numerous soundings and additional points were ascertained 
and added to the information obtained by Mr. McAlpin and Mr. Blanc, 
which, with the surveys of the cities of Albany and Troy, by their re- 
spective city surveyors, and the surveys of Hughes, Clinton, and Brewer- 
ton, have all been used in the compilation of the shore lines of the map 
accompanying this memoir, and compiled expressly therefor. 

The entire soundings are reduced to the same plane of reference, and 
particularly noted on the map; they were all made, and show the state 
of the river, after the subsidence of the freshets in 1852, and before the 
freshets in the fall of 1852 had produced any effect, the whole having 
been finished before the middle of December. 

The shore lines of the accompanying map were at first, and generally 
throughout its whole extent, on one bank of the river or other, deter- 
mined by compass courses and chained distances, points on the opposite 
sides of the islands and main being established by intersections of com- 
pass courses. It being considered important to establish, with more 
certainty and precision, the general direction of the several reaches or 
bends of the river between Troy and New Baltimore, a succession of 
directrices were determined by measuring the angles they mutually 
subtended with each other with a good theodolite ; and when plotting 
the map, the compass survey was verified accordmgly. Lieutenant 
Prime, of the corps of engineers, was in the field during the most of 
the survey, assisted by Messrs. Coleman, McKercher, and Hageboom. 

Comparative state of the channel from 1819 to 1853. 

Having given an historical account of the various efforts to improve 
the navigation of the Hudson river, with the views and opinions of the 
engineers who have written on this subject, and their respective plans, I 
now proceed to give a comparative state of the navigable channel and 
shoals, as deduced from the surveys of 1819, 1831, 1838, 1843, and 
1852, showing the changes that have taken place between the dates ot 
these surveys. These are facts from which we must infer how much 
of the change, be it improvement or otherwise, is due to the artificial 
works executed in conformity with the adopted systems, and how much 



Digitized by 



C^oogle 



312 S. Doc L 

is due to the remaining natural source of evil, not yet attempted to be 
controlled for want of means to complete the projects; whether or not 
such means are calculated to overcome the cause, and whether any 
other measures can be adopted more effectually to produce the desired 
result. 

Washington bar or shoaL 

1819. — 4 J feet only could be carried over this bar in 1819; on a dis- 
tance of 330 feet there was from 4i to 6 leet water; and on 726 feet 
from 4 J to 6 feet. The channel crossed from the west to the east shore, 
making an acute angle (about 60°) with the direction of the river. 

] 831. — 4 J feet only could be carried over — ^with 4i to 5 feet on a dis- 
tance of only 120 feet, above and below which it is from 9 to 12 feet, 
having washed away since 18J9. 

1838. — 8 feet can now be carried over this bar, and the channel crosses 
the river from west to the east shore Jit an angle of about 46^. 

1843. — 8 feet 7 inches can now be carried over, and on the shoaJ 
distances above there is nearly 9^ feet water. The dike from Port 
Schuyler has been constructed long enough to have produced its results. 

1852. — 6 feet 8 inches only can at this time be carried over this bar. 
The shoalest point is nearly opposite the cut (enlarged by a breach) at 
Port Schuyler. This depth is continued on a distance of 600 feet, 
and above the cut the greatest depth for about 800 feet is from 7 to 8 
feet. 

Van Buren^s bar. 

1819. — 4 feet water only can be carried over this shoal ; on a dis- 
tance of 1,848 feet, the water was from 4 to 5 feet deep. Two trans- 
verse dams had been made to improve this bar. 

183] . — 5 feet 7 inches can now be carried over this bar. 

1838. — 6 feet 1 inch can now be carried over. There is now 14 
feet in a hole opposite the old dike, and in a line thence with the creek 
on the opposite shore. The channel is straight, and parallel with the 
dike consuucted by Captain Brewerton, and i*uns nearest the western 
shore. 

1843. — 8 feet is now the depth on this bar, and on the 1,848 teet of 
shoal water of 1819 there is at this lime from 8 to 11 feet w<ater. The 
channel continues straight and parallel with the dike, as also nearest 
the western shore. 

1862. — 6 feet 9 inches only can at this time be carried over this bar, 
and on the shoal-water limits of 1819 there is now from 6 feet 9 inches 
to 8 feet. 

CovelVs shoals 

1819.— 4 feet water only on this shoal at this date. On a distance 
of 264 feet there is from 4 to 5 feet. The channel is crooked, and 
tends over towards the east shore, 

1831. — 9 feet 4 inches can now be carried over these shoals. The 
entire distance of 264 feet, on which there was from 4 to 5 feet in 
1819, is now deepened to 1 1 feet and upwards. 

1838. — ^7 feet 2 inches is now the depth on these shoals, and from 7 
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feet 2 inches to 8 feet over the shoal district of previous dates. The 
channel is about midway between the shores. 

1843. — 8 feet 2 inches can now be carried over these shoals, and 
from 8 leet to 9 feet 5 inches on the shoal district of previous years. 
The deepest water is now in a crooked channel, and is tending towards 
the east shore. 

1852. — 6 feet 6 inches can only be carried over at this time, and 
from 6 J to 7 i feet only on a distance of 800 feet. 

Rauiid shoals. 

1819. — 3 feel is the best water that can be taken over these shoals 
at this date. On a distance of 2,396 feet there is from 4 to 5 feet ; on 
a short distance only it is limited to 3 feet, in one spot 6} feet, and in 
one other 6 feet 3 inches within the above distance. 

1831. — 3 feet 10 inches can now be carried over these shoals, and 
on the shoal district of 1819 there is now from 3 feet 10 inches to 13 
feet 7 inches water in the channel. 

1838. — 6 feet can now be carried over the shoals, with 9 feet at the 
head and 7 at the foot of them, varying from 6 to 9 feet. The channel 
is midway at the upper end, tending to the western shore at the foot oi 
the shoals. 

1843. — 8 feet 8 inches can now be carried over the shoals, and from 
8 feet 8 inches to 10 feet 3 inches on the shoal district of 2,39G feet of 
1819. The channel is midway at the upper end, tending towards the 
west side at the foot. 

1852. — 5 feet 9 inches only can at this time be carried over the 
shoals, and 5 feet 9 inches to 9 feet 7 inches on the shoal district of 

Erevious years, the greatest depth (9 feet 7 inches) being found in a 
ole only. 

Fish-house shoals. 

1819. — 4 feet water can be carried over, and 4 to 6 feet is found on 
a distance of 2,600 feet. 

1831.— 4 feet 4 inches water can be carried over, and 4 feet 4 inches 
to 6 feet is found on a distance of 2,500 feet. 

1838. — 5 feet 8 inches water can be carried over, and 6 feet 8 inches 
to 7 feet is found on a distance of 2,600 feet. 

1843. — 7 feet 7 inches water can be carried over, and 7 feet 7 inches 
to 9 feet 5 inches is found on a distance of 2,600 feet 

1852. — 6 feet 8 inches water can be carried over, and 6 feet 8 inches 
to 8 feet 5 inches is found on a distance of 2,600 feet. 

Kellogg^ s shoals. 

1819.— 4 feet water can be carried over, and 4 feet to 6 feet is found 
on a distance of 1,600 feet. 

1831. — 7 feet 7 inches water can be carried over, and 7 feet 7 inches 
to 12 feel is found on a distance of 1,600 feet. 
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1838. — 6 feet 6 inches water can be carried over, and 6 feet 6 inches 
to 8 feet is found on a distance of 1,600 feet. 

1843. — 7 feet 2 inches water can be carried over, and 7 feet 2 inches 
to 9 feet 7 inches is found on a distance of 1,600 feet. 

1852. — 6 feet 5 inches water can be carried over, and 6 feet 5 inches 
to 9 i'eet is found on a distance of 1,600 feet. 

Patroonh Lower island and Bath crossover. 

1819. — 6J feet water was found opposite the upper dock at Bath 
shoah'ng, northwards to 3 feet 8 inches ; 5 feet on the cross, with from 

5 to 6 feet on a distance of 600 feet. 

1831. — llj feet is now found opposite the dock at Bath; 9 feet 6 
inches can be carried over the Crossover shoal. 

1838. — 9 feet 2 inches only is now found along the upper dock at 
Bath, the channel running down that shore, and thence setting across 
to the Albany side, down which it runs, with from 12 to 16 feet, to the 
lower end of the canal basin. 

. — 5 feet water was now found on the line of the Bath ferry. 

. — 7 feet 4 inches only could now be carried over the Crossover 

shoal, which sounding was midway between Bath and Albany. 

1843. — 12 feet 2 inches water is now found along the upper dock at 
Bath, the channel running down that shore with 12 feet 6 inches to the 
lower flock, and thence across on the ferry-line with 7 feet 6 inches. 
The 5-foot shoal has disappeared, and become deeper, but the 12-foot 
hole between it and the end of Patroon's island has filled up to 6 feet. 
The deep channel had worked lower down than in 1838. Along in 
front of the docks at Albany, 13, 17, 15, and 11 feet water existed at 
this date, to the lower end of the canal basin ; the channel setting 
across thence to Greenbush much the same as in 1838. 

1852. — There is now 11 feet water opposite the docks at Bath, and 

6 feet 7 inches water only can be found on the crossover. 

Cuyler*s bar. 

1819. — 4 feet water only could be carried over this bar at this date, 
and on a distance of 2,250 feet there was from 4 feet to 5 feet 6 inches 
water. 

1831. — 6 feet is now found over this bar, and on a distance of 1,500 
feet there is from 6 feet to 7 feet 11 inches, having materially deepened 
since 1819. The channel is now along the east shore, setting across 
thence to Bogart's island from opposite the swash end of Small island. 

1838. — 7 feet 11 inches can now be carried over this bar, and from 

7 feet 1 inch to 8 feet on the shoal district of 1819. The deepest 
channel now keeps along the east shore from Greenbush, setting close 
in to Duow's point; from thence it sets across the west shore, striking 
the head of and undermining the longitudinal dike at Bogart*s island, 
making a wide shoal opposite the centre of the first dike below Albany. 

1843. — 7 feet 5 inches water can now be carried over this shoal, and 
fi-om 7 feet 5 inches to 8 feet over the shoal district of 1819. The 8-ioot 
curve is not found quite so high up the river as in 1838. The channel 
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keeps along the east shore fiom Greenbush, setting close in to Dpow's 
point ; from whence it sets across to the west shore, coming nearest 
opposite the head of dam at Bogart's island, being changed since 1838, 
and become more midway of the river.* 

1852. — 1 feet 7 inches can now be carried over this shoal, and from 
7 feet 7 inches to 10 feet is found on the shoal district of 1,500 feet in 
1831, the channel setting much the same as in previous years, very nar- 
row, though gradually increasing in depth. The 7 feet 7 inches of this 
year is the result of dredging by steam-machine. (See historical 
sketch for the year 1862.) 

GretfJtmfih. 

1819. — 12 to 17 feet water is found in front of and parallel with the 
docks of Greenbush at this date. 

1831. — 12 to 25 feet water is now found, where in 1819 was 12 to 
17 feet. 

1838. — 15 to 19 feet water is now found, where in 1819 was 12 to 
17, and in 1831 was 12 to 2b feet. 

1843. — 27 to 13 feet 9 inches water is now found, where in 1819 was 
12 to 17 feet, showing a considerable action in the freshet power. 

1852. — 15 to 26 feet 3 inches water is now found, where in 1819 was 
12 to 17 feet; always preserving deep water, but varying materially, 
showing the action of the freshets to be very variable. 

Overslaugh bar* 

1819. — 5 feet can be carried over this bar. The channel sets short 
across from east to west shore. 

1831, — 6 feet 1 inch is now found in the channel-way over this bar, 
which sets all along the west shore ; and now the bar is found some dis- 
tance lower down the river, and near the end of Beacon island. 

1838. — 7 feet 4 inches water can now be carried over the bar. The 
deep water along the east shore, shown in previous surveys, is reduced 
from 12 and 14 feet to 8 feet. 

1843. — 10 feet 2 inches water can now be carried over this section 
of the river, the channel being along Beacon island or west shore. 

1852. — 9 feet 4 inches water is now found over this section of the 
river, the eastern side of the river being now greatly filled up. 

Ffi^ Wies* dam or pier. 

lit 

1819. — 10 feet water ei^ at the end of this pier. The channel 
between the end of the d.\ '^ntnd Austin's rock varies from 9 feet 3 
inches to 10 feet 7 inches. ' ^ 

1831. — 8 feet 2 inches watej only is now iound, and just at the end 
of the dam. The channel d( ^pens from the dam down to just above 
Austin's rock from 8 feet 2 ij^iches to 13 feet 6 inches ; from the dam 
upwards it shoals to 7 feet 6 ii^ches, and on a line across from end of 
dam westward, from 8 feet 2 iriches to 9 feet 2 inches. 

1838. — 10 feet 6 inches watei( is now foun<f in this locality, in the 
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channel, nearly about central between end of dam and western side, 
varying from 7 feet to 10 feet 6 inches across. 

1843. — 10 feet 2 inches water is now found in this channel, which 
at this time is near the dike, oa the western shore, varying across from 
8 feet to 10 feet 2 inches. There is still, at this date, less water in this 
contracted section than above and below it. 

1852. — 8 feet 9 inches water is the deepest that can now be ciirried 
through this section. The channel is nearest the dike on the western 
side, and it still continues deeper water, both above and below tliis 
contracted section, made so by artificial works on each side. 

AustirCs rock. 

1819. — 12 feet 3 inches can be carried by this rock on the west, with 
deep water increasing to 20 feet at Van Wies' point. The depth on 
the eastern side of the rock is not given in the survey of this date. 

1831. — 13 feet 11 inches to 15 feet 11 inches is now found across the 
channel, from the rock west. The deepest channel tends herefi-om to 
Van Wies' point; 9 feel can be carried through the channel east of the 
rock. 

1838. — 8 feet 6 inches water is all that can now be carried through 
this contracted channel west of the rock, having filled since 1831 from 
4 to 7 feet ; 7.24 can be carried through the channel east of the rocL 
The deep water still tends towards Van Wies' point. 

1843. — 11 feet 6 inches can now be carried through on the west side, 
where it is now deeper than anywhere above. On the eastern side of 
the rock a wide and deep channel has been cut out, with 10 feet 7 inches 
water through it. The deepest water still tending towards Van Wies* 
point. 

1852. — 9 feet 5 inches is now the deepest water that can be carried 
through west of the rock, the channel havmg again filled. The eastern 
channel now admits of 7 feet being earned through; both eastern and 
western channels having filled since 1843. The power of the freshets 
has been very variable at this locality, 

Van Wies^ point. 

1819. — ^20 feet is the deepest water in the channel opposite tliis point, 
which continues the same up and down the river some distance. 

1831. — 27 feet is the deepest water now found, directly opposite the 
point and about one-quarter of the width qf the river from the western 
shore. It shoals from this depth, both uptbind down the river. 

1838. — 24 feet 8 inches is now the de/ <^st water, and in a hole op- 
posite the dock at this point and close; dilong the west side, inclining 
thence to the east. The depth decreas^ rapidly up stream to 9 feet, 
and to 16 feet below. L. "^ 

1843. — 22 feet 8 inches is the deepesV/ water now found, but it ex- 
tends higher up the river than in 1838, a/nd close along the west side, 
inclining thence to the east. i 

1852. — 22 feet 1 inch is the depth no^w found off this point; it is in 
a hole, but more extended and higher liftp the river than formerly. The 
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channel runs across to the eastern shore and decreases below to 14 
feet 3 inches, and rapidly to 9 feet 7 inches at Austin's rock. Here 
again the corroding power of the freshet is very variable. We have 
now got in a section of the river where no attempt was made to improve 
the navigation with the appropriations from 1835 to 1839. 

Castleton and Winnies^ pier. 

1819. — It would seem that a shoal existed previous to 1819 about 
2,500 feet above the upper dock at Castleton, that induced the com- 
missioners to construct this very extended and projecting jettee. In 
1819 the force of the flood tide set up along Cow island, with a corrod- 
ing power to give a channel of 11 feet 3 inches, terminating near the 
foot of Smith's or Campbell's island with 9 feet 6 inches. The current or 
freshets and ebb tide down on the western shore to about the foot of the 
same island, with a corroding power giving seven feet in depth, leaving 
a crossover bar with from 4 feet 8 inches to 5 feet 7 inches depth of 
water between the channels, and entirely north of Winnies' pier. Below 
the end of the pier, and from near Smith's island down to the lower 
end of the village of Castleton, was nowhere less than 10 feet water 
in the channel. The shoal at this date was entirely above and north 
of Winnies' pier. No bar existed at Castleton at this date. 

1831. — The flood tide corroding power ceased to set above Winnies' 
pier; the channel along Cow island, to the foot of Smith's island, being 
now reduced to a shoal, with irregular soundings. But the crossover 
in 1819 has deepened to give 9 feet water, where in 1819 was from 4 
feet 8 inches to 5 feet 7 inches water; and this increased depth con- 
tinues down to below the village of Castleton, with not less than 12 feet 
2 inches water, extending, with even greater depth, down to the south 
end of Scammerhom's island. No bar existed at Castleton at this date; 
on the contraiy, a free, unobstructed, deep navigation was found in 
this section of the river. 

1835. — Captain Brewerton's map does not extend so low down the 
river, and hence we have no information at this date. But, in the his- 
torical sketch, we find Castleton shoals existing as a serious impedi- 
ment in 1840, soon after suspending work on the dikes and dams 
above. Now, for the first time, do we hear of this shoal. 

1843. — ^At this date, the corroding power of the freshets and ebb tide 
has entirely conquered the influence of the flood tide, and has cut a 
deep channel over the shoal along the foot of Smith's island, thence 
along Cow island, losing itself with the power of the freshets just be- 
low the foot of the dam, (Winnies'.) There is now less than 10 feet 
water in the channel, over the shoal of 3 to 7 feet in 1831. The cor- 
roding power of the flood tide now acts to form a channel, ending with 
8 feet, a little north of the upper dock at Castleton, from whence it con- 
tinues to shoal upwards. The 8-foot curve irom above now terminates 
just below the foot of the dam. Between these two curves is now found 
8 feet 2 inches water on a distance of 1,000 feet, where in 1831 there 
was from 13 to 16 feet water. 

1852. — Castleton bar is now known as one of the worst on the river. 
7 feet 7 inches can be carried over at this time, alter being excavated 
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during the early part of the season, as stated in the historical sketch, 
page 21, at a cost of about 813,000. 

The channel now increases from 7 feet 7 inches, up the river, to 18 
feet, at the south end of Campbell's island, with 13 feet off Winnies' 
pier; and increases to 11 feet below, opposite the lower dock at Cas- 
tleton. 

The distance of 1,000 feet, which in 1831 was covered with 13 feet 
11 inches to 16 feet, is, in 1843, filled up to 8 feet 2 inches, and is at 
this period, 1852, only 7 feet 7 inches to 9 feet. 

Aoout this section of the river the influence and benefits of the tide 
wave in a great degree cease, and but for its rise just at Castleton 
tlie navigation would be vastly more interrupted. The tide wave here 
is about one-half of the rise at New York ; yet at Albany, only seven 
miles higher up the river, it swells only one-third. This loss of the rise 
of the tidal wave can only be understood as arising from the throttling or 
choking of the river by tiie numerous transverse dams and along-shore 
obstructions, with their consequent formations. When the river most 
needs this source of supply, to wit, in the absence of fi-eshets, then the 
obstructions of art tend most powerfully to arrest its progress and 
swell up the river. 

Head of Sckodack channel* 

1819. — 4J feet only could be carried over this crossover bar, at this 
period. The channel deepened suddenly below to 22 feet, and de- 
creased above to 10 J feet water. 

1831. — 10 feet is now found in this channel just above the head of 
Schodack island, from whence it deepens to 16 feet below, and to 13 
feet above. The crossover between 10 feet curves above, and below 
is very narow. 

1843. — 8 feet 7 inches water now exists, and becomes a bar about 
mid- river ; deepening from thence downwards to 15 and 20 feet, and 
up the river to 14 and 15 feet water. 

1852. — 6 J feet is all the water that can now be carried over this bar. 
From it the channel deepens below to 18 feet, and above to 13 and 15 
feet water. The bar has now become more extended,* and the deep 
water has changed its position, the channel now turning suddenly to 
the west shore. 

Nine^mile tree^ Schodack idand. 

1819. — No impediment existed at this date. A wide and deep chan- 
nel existed some distance above and below this point, with from 19 feet 
7 inches to 22 feet water opposite the tree on Schodack island. 

1831. — No impediment or trace of a shoal existed at this date. The 
channel is now wide, and 18 feet 7 inches deep; 16 feet being freely 
carried to the head of the island, and 26 feet 11 inches opposite the 
tree, deepening to 31 feet below. 

1838. — At this date we have no information. 

1843. — A trace of a shoal is forming at this time, being from 16 feet 
6 inches to 19 feet 7 inches opposite the tree, where in 1831 there were 



Digitized by 



Google 



S. Doc. 1. 319 

26 feet 11 inches. The channel still deepens below, but only to 20 and 
25 feet, where in 1S31 were 31 feet; and above it deepens to 19 feet, 
and then shoals to 17 feet, 15 feet, and 8 feet 7 inches. Great bodies 
of sand must have come from above to fill this valley. 

1852. — 18 feet 6 inches water is now found opposite the tree, but the 
channel hns shifted and is more on the western shore. From opposite 
the tree it now decreases to 6 feet 5 inches above, and increases slightly 
below to 19 feet. There is at this date an extend(Hl bar, extending up 
to the head of the island, upon which is only 6 feet 6 inches water. A 
continued increase of matter, and to a very great extent, shows itself 
in this section of the river. The corroding power of the flood tide has 
apparently worked a deep channel along the west shore, where its in- 
fluence is lost, the same power from the freshets and ebb ceasing before 
uniting their influences. 

MulVs platU 

1819. — 7 to lOi^ feet was the depth on a crossover bar at this 
place in 1S19. The corroding power of the ebb tide and freshets comes 
down the east shore with 24 to 14J feet, and that of die flood, setting 
up the west shore, with 11 to 24 feet water; leaving between them 
this crossover bar of 7 to 10§ feet. 

1831. — lOj feet water is now found on the crossover near the foot 
of Shad island. 

1843. — 9i leet water is now found on this crossover, but it is 1,500 
feet lower down the river than in 1831. 

1852. — 9J feet water still exists on this crossover, and is in about 
the same position as in 1843. The channel is, however, much wider. 

CoeymafC$ bar and crossover. 

1819 — 4 J to 5 feet water only can be carried in the channel over 
this crossover bar. The channel keeps the west shore, with from 10 
to 3 7 feet water, down to the foot of Mull's platt. From below it passes 
east of Barren island, thence up parallel with Coeyman's docks, tend- 
ing to unite with the channel from above in a straight course, separated 
by this crossover bar of 4 J to 5 feet water. Along the shore of Mull's 
platt is a false channel, or deep extended hole, with lOj to 22 J teet 
water. 

1831. — 10 feet 11 inches water can now be carried over this bar. 
The deep false channel along Mull's platt still exists, but is separated 
from the main channel by a dry sand-bar. The channel runs about as 
in 1819, but Coeyman's bar has filled up considerably, having now in 
places but 1 toot 11 inches and 2 feet 11 inches water upon it. 

1843. — 12 feet can be carried through this channel and crossover 
bar. The direction of the chaimel is much changed from above; it is 
now thrown across the river nearly at a right angle to the head of Mull's 
islands, and thence back again to the west shore at Coeyman's docks, 
in the curve forming or bounding Coeyman's bar, which is now much 
extended, though with more water upon it than in 1831, the shoal's 
point being 3 feet deep. 

1852. — 7 feet 2 inches is all that can now be found on the upper cross- 
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over, and 9 feet 8 inches is all that can now be found on the lower 
crossover. 

The deep water now extends down the west shore to opposite the 
end of Mull's platt, with from 14 to 20 feet water. There it suddenly 
crosses to the eastward, forming a crossover bar of 500 to 700 feet 
wide, with only 7 feet 2 inches water ; then it continues down the east- 
ern side to the north end of MuU's islands, when it again crosses sud- 
denly to the western shore over a second crossover bar of 9 feet 8 inches 
water, and then from the lower Coey man's dock again inclines to the 
eastward, passing with deep water between Barren and Mull's islands. 

An extended surface north of the upper dock at Coeyman's is now 
bare at low water, which in 1819 had 16 feet water upon it; in 1843, 
3 feet; and in 1852, none. 

Barren island, 

1819. — 14 feet 7 inches to 23^ feet water was found in this channel 
in 1819. 

1831. — 18 feet 4 inches to 27 feet 8 inches water is now found in this 
channel. There is an effort making by the corroding power of the 
freshet with the ebb tide to force a channel through west of Barren 
island, and as far down as the south end of the island may be carried 
from 12 feet 7 inches to 6 feet 6 inches water. This channel loses itself 
in very shoal water. The flood is set entirely to the eastward, little if 
any passing through this western channel. Coeyman's docks have not 
been without great injury to the navigation in this part of the river. 
Such projections must injure any river navigation having a movable bed 
and shores. 

1843. — 17 to 22 feet is now found in the eastern channel. There is 
an effort from the corroding power of freshet and ebb, as well as that 
of the flood tide, to force a channel west of Barren island. Both Coey- 
man's and New Baltimore docks appear to have forced the channel to 
the eastward of Barren island. This island being rock is unchangeable, 
but the eastern side of the channel has and must continue to cut away. 

1852. — 8 feet only can now be carried through this channel. Across- 
over bar appear now to be forming from the south end of Barren island 
to the south end of Mull's islands, on which this limited depth of 8 feet 
only is found, where, in 1843, 10 to 12 was found, and in 1831, 13 to 17 
was found. 

Beacofij or Tm-EycVs island^ near and above New Baltimore. 

1819. — 1,650 feet was the length, and 410 feet the extreme width 
of this island in 1819. The channel was west of the island, with 
from 16 to 22 feet water, passing between the head of the island 
and a shoal to the west, dry at low water. West of this dry shoal was 
another channel of 10 to 12 feet. Both the eastern and western chan- 
nel appear to have been the efforts by corrosion of the flood tide, and 
terminating below Ogden's or Mull's islands. 

1831.— 1,200 feet was the length and 150 feet the extreme \*'idtb 
of this island in 1831. An eastern and western channel siiU exist 
with 14 feet water through them, being less than in 1819; through the 
western one a new channel now exists, passing east of the island, 
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through which 14 feet can be carried ; no bare shoal is now found at 
low water, and it general this section of the river has deepened. 

1843. — 875 feet was the length and 210 feet the extreme width of 
this island in 1843. The deepest channel is now east of the island, 
through which 14J feet can be carried. The middle channel has now 
disappeared, being filled up. The most westerly one has but 10 feet 4 
inches water through it, joining and passing Coey man's overslaugh with 
11 feet 8 inches water. 

1852. — 260 feet is now all that is left in length and 100 feet in width 
of this island, which was 875 in length, and 210 in width in 1843; 
1,200 in length, and 150 in width in J 831; 1,650 in length and 410 in 
width in 1819. 

The main channel is now (1852) very narrow, and east of the island, 
with 14 feet 3 inches through it, diminishing thence to 9 leet at Coey- 
man's overslaugh. There is no longer any western channel. This sec- 
tion of the river has filled up greatly and rapidly since the operations 
of 1835 to 1839. 

Causes of the existing obstructions in the navigation of the Hudson river » 

This branch of the subject we consider of the greatest importance. 
Upon the real and true causes producing the difficulties being ascer- 
tained and understood, can we hope to apply a proper remedy. 

It would appear to have been the opinion of those who have hereto- 
fore written upon this river navigation, that the great cause producing 
the diflSiculties in the navigation was the deposit, in the slack- water sec- 
tions of the river between Troy and Castleton, of the earthy matter 
brought down the Hudson and Mohawk from above the State dam near 
Troy of the one, and the Cohoes falls of the other. 

The result of our investigations has satisfied us of the existence of 
several causes, separate and distinct at times, then combining their 
influences and powers, and all of them exceedingly irregular in both 
cause and effect, beyond our power to calculate, and exceedingly 
variable in their duration. 

We believe these causes to be the ebb tide, the flood tide, the 
periodical freshests, ice, steamboat waves, artificial structures in the 
river, and grounding of vessels, and will endeavor to explain each, to 
which may be added one large rock. 

Ebb tide. — The ebb tide, daily and throughout the year, operates to 
a greater or lesser degree in disturbing the bottom and banks of the 
river. Whenever its power is concentrated, either upon the bottom, 
upon a concave bend, or upon a point, it has sufficient force to cut 
away the opposing matter, which is deposited as soon as the force of 
the tide is again diffused and equalized over the width of the river. 
This power is frequently increased during the year by an increase in 
the supply of water, ti"om the Hudson and Mohawk, by rains. This 
increase is accompanied with but little matter for subsidence. The 
numerous dams, and great quantity of watei rawn into the artificial 
navigation of the State, deprives it of the ponderous matter, leaving 
only the lighter particles held in suspension to reach the section of the 
river under consideration, which, from their buoyancy, are carried and 
Part ii— 21 
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diffused into and through the lower sections, even to the ocean in part. 
This buoyant matter, consisting mostly of alumina and vegetable, 
can have but slight effect in the channels between Troy and New 
Baltimore; but the increased volume of water added to the ebb, gives 
the latter a greater corroding and abrading power on the points, (par- 
ticularly of the islands,) concave bends, and oottom of the river wliere 
shoal ; thus moving or cutting away the shores and bottom, producing 
a large j-upply of material for injury of the navigable channel at the 
nearest locality, at which the current slackens sufficient to allow the 
matter in suspension to be deposited. This distance is of very limited 
extent, and oiten within a mile of the position from which it was taken, 
and not by any means over an extended section, as has been supposed 
by some of the authorities cited in the historical sketch. Most of the 
matter is silicious; too ponderous to extend far. The vegetable and 
aluminous matter only extends so far as to produce but little injur)^ 

Flood tide, — The current of the flood tide is another cause of dis- 
turbance, and acts as the ebb, except that it is more limited in its 
power, the current being checked by so much water as comes from 
above the State dam and Cohoes falls, in every period of about six 
hours, or time the flood is making. Its corroding and abrading power 
is nevertheless sufficient, when concentrated upon a point, bend, or 
shoal, to cut it aw^ay. 

By the current of the flood tide must not be understood the effect of 
the tide wave, but only those particles of water that are seen to move 
with a current having a velocity of about two and half miles per hour. 
That current we may ascribe to the particles of water on the crest of 
the tide wave running down an inclined plane to fill the nearest vjdleys, 
acted upon or produced by the indraught, as it may be called, of such 
reservoirs or receptacles for the particles of water from the crest of the 
tide wave. This latter ascends the river altogether by another power, 
and at a much greater velocity, equal to nearly twenty miles per hour, 
on sections of this river. Its influence will be more particularly noticed 
as a remedy. 

Freshets, — Of all the disturbing causes, the autumnal and spring 
freshets, which rise several feet, overflowing the islands, and frequently 
the landings and docks at Albany, and even Castleton, none are more 
powerful in the effects. With every foot or increment of rise, we have 
an increased inclination in the surface, and a corresponding increase of 
velocity. This increase of velocity varies in its direction with the rise, 
as witli the overflow of the banks ; the directrix or thread of current, 
taking the shortest line, passes over places that may previously have 
been in eddy. This irregularity subjects the islands and shores in this 
section of the river to abrasion or corrosion, as varied in locality as the 
quantity of water from the sources of the river. These freshets have 
power, unrestrained or uncontrolled, to cut away the banks and shores 
of the main land and islands, and remove the shoals from place to 
place ; and we consider that it is this power, annually occurring, cutting 
away the existing islands, shores, and shoals, in the very section of the 
river under consideration, which produces the most disastrous results ; 
moving vast quantities of matter from one reach and depositing it in 
another, varying in efiect as the quantity of water producing them and 
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iheir duration. It is these freshets that produce the power heretofore 
looked to as a remedy, in their influence as a scour to remove and deepen 
the bottom. Whether for good or evil, we will state our views under 
the head of remedies, here only remarking and inviting particular atten- 
tion to these remarks, as indicating these freshets as the cause of the 
greatest evil to the navigation; and if such be the fact, as we believe, 
we cannot reconcile the apparent inconsistenc}' of using the evil to 
cure the evil. We may add that this disturbing power of the freshets 
is, then, variable with the rise on account of the change of velocity, 
increasing its power along the shores, at the same time diminishing its 
power on the bottom, as the freshet rises; that it is variable, in conse- 
quence of taking new directions; that it is as variable on the bottom as 
the rise may vary in height; and that it is variable in the periods of its 
duration. To it, in some small degree only, is there an injury to the 
channels by the matter it brings from both the Hudson and Mohawk, 
limited in effect, as stated under the head of ebb tide. 

Ice-doins. — In the winter season the navigation is generally closed by 
ice forming over the entire surface of the river. With the first freshets, 
however partial, this ice-barrier is broken up in places. Thus broken 
and put in motion by the current, the cakes or fields of ice are forced 
down the river, when, coming in contact with a part where the ice is 
locked and more firm from the shape of the shores, or where the force 
of the freshet has had less power to break it up, the detached masses 
are arrested, and either forced on top of the primitive ice or under it, 
cake after cake, breaking down in the one case, and filling under in the 
other, until a dam is formed sufficient to force the waters entirely into 
some new channel, when the sands wash from above against these ice- 
barriers, continue to accumulate until either warm weather or increased 
freshets remove the entire mass of ice, but leaving the injurious sand 
shoal as its fruit. These ice-dams are a frequent cause of difficulty in 
the channel, and as variable in their effects as the seasons and irregu- 
larity of the freshets. It must be borne in mind that they can only 
produce injurious effects in shoal water. In deep water the freshet 
finds room enough to pass under the ice. 

Steamboat iratrcs.— The powerful engine of the river boats displaces 
with its wheels, and in its rapid motion, a volume of water, which 
rushes to the chasm at the stern, as the vessel progresses from the sur- 
rounding waters, with a force proportional to the motion of the boat 
through the water. In shoal water, nearly all this motion is confined 
to the surface strata between the boat and the shore. As tlie boat pro- 
gresses through the narrow shoal channels, she forces a wave in front, 
along the shore, which recedes with great velocity, filling the chasm 
behind as she leaves it. The velocity of this wave is greater than the 
motion of water produced by any other disturbing cause existing on the 
river ; and, in consequence, cuts away the banks, and draws the mat- 
ter into the navigable channel. This is felt and known as a serious 
impediment to high velocities on canals, and in like manner acts upon 
the river banks in shoal water. Like tlie ice, the injurious effects are 
only produced in shoal water. 

Running aground of vessels. — Vessels, in ascending or descending, 
have now become so numerous, that it is a matter of frequent and 
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almost daily occurrence to see one or more aground in the shoaler 
parts of this navigation, and not unfrequently broadside to the cur- 
rent; the consequence is, an increase in the velocity at the bow and 
stern, a deepening of the bed around the bow and stem, with a cor- 
responding shoaling under the lee. When extricated, this shoal re- 
mains, and, presenting the same cause as the vessel, it then becomes a 
nucleus for the formation of a more extended shoal, producing impedi- 
ments that at times change the entire course of the channel. 

Arfificial structures. — The increasing commerce of this section of the 
country calls for continued facilities to load and unload vessels- 
Wharves are constantly being constructed, with the object in view of 
reaching the desired depth of water with the least expense. 

It is not the interest of parties to study or look to the effect such 
wharves mav have, either above or below them. It is often the case 
that they are constructed without its being considered how far they 
present elements for their own destruction, by the formation of shoals 
above or below, or by throwing the channel into new directions. In 
some instances, by repeated prolongations of these obstructions, or 
artificial works, the tide wave is checked, and its benefits are lost to 
the up-river navigation. Coxsackie, New Baltimore, and Coeyman's 
are remarkable places, where serious injury has been done to the navi- 
gation of the river by such structures. At Albany, the directions of the 
wharves or piers has not been without its injurious effects upon Cuy- 
ler's bar ; and we cannot but believe that many of the jetlees and 
transverse dams have also tended to injure the navigation of the lower 
sections of the river, although they have sometimes deepened it in the 
immediate vicinity of such artificial structures — as a general rule, the 
benefit in one section being attended with more or less injury below. 
As regards the longitudinal dikes, where the views of the board of 
engineers, as laid down in their 49th section, (see pages 18 and 19 of 
this memoir,) have been carried into effect, the results have been bene- 
ficial ; but wherever these longitudinal dikes have created a scouring, 
corroding, or abrading power upon the bottom or shores, they must 
be classed with the causes of obstruction, their tendency being to 
remove the adjacent shoal, to deposit the matter below, ana, as a gen- 
eral rule, to the injury of the lower sections of the river. To them 
Castleton difficulties must be attributed, notwithstanding the benefits 
they have secured at their immediate localities. 

Austin's rock, near Van Wies' point, is an isolated mass, project- 
ing from the bed of the river to within one foot of the low-water level, 
containing about 1,500 cubic yards. It bounds the present navigated 
channel, separating it from the eastern one, and limiting the width to a 
dangerous degree. This is the only rock requiring removal in this sec- 
tion of the river. A small boulder, between Troy and Albany, along 
the shore, should also be classed as an obstruction. 

Such would seem to be the various causes that, collectively, render 
this navigation exceedingly embarrassing to the commercial community. 
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National importance of the navigation. 

The Erie andChamplain canals enter the Hudson river at the upper 
end of the section of the Hudson under consideration ; and all the 

1)roperty coming from or going to these canals must pass over more or 
ess of this portion of the river. This trade, or commerce, renders the 
Hudson a national thoroughfare of that importance to the welfare and 
prosperity of the many, as can only be compared to the trade and 
commerce of the Ohio and Mississippi rivers, whose navigation require 
the fostering care of the national government. 

During the year 1850 there arrived at tide- water, on the Hudson, 
through the canals, no less than 2,010,700 tons of property, valued at 
$54,452,430, mostly from the northern and western States, and Canada. 
During the same year, the property that passed up the canals, or from 
tide-water, amounted to 1,042,754 tons, valued at $100,923,292; 
making the sum of $155,475,722 as the value of the property that 
passed over this portion of the river, independent of an immense 
amount freighted by steamers, &c., that was received by railroads, the 
tolls upon which amounted, in 1850, to $130,424 92, paid to the State. 

It was the production and handling of this immense amount of prop- 
erty, nearly all of which passed through the section of the Hudson 
under consideration, that promoted the agricultural, manufacturing, 
and commercial industry and prosperity of the multitude. 

Of the single articles of wheat and flour alone, that passed over this 
section of the Hudson in 1850, it is known from official records that 
363,186 tons, valued at $16,120,357, cjune from other States of the 
Union than New York; and for that item alone they must have received 
a corresponding value, as a remuneration for their industry. If we 
add thereto the supply for the same year from the State of New York, 
(the wheat-growing district of which cannot be considered as a local 
interest,) it swells the tonnage to 461,781 tons, and the value to 
$20,218,188. 

The receipts at tide-water in 1852, up to the 22d of November, have 
been 3,162,375 barrels of flour, 6,062,312 bushels of wheat, 5,176,419 
bushels of corn, and 2,044,106 bushels of barley. 

So far the facts in support of this improvement being national, and 
not local, have been derived from the statistical records of the State of 
New York. If, now, we compare the inland trade passing through this 
intricate and difficult navigation, with the national statistics of com- 
merce, the fact will be even more conclusively established that the 
improvement of the navigation of the Hudson river is a truly national 
enterprise, and worthy of as much of the fostering care and preserva- 
tion of the government as any navigation in the country . 

The total value of the exports of the growth, produce, and manufac- 
ture of the United States, for the year ending 30th September, 1851, was 
$196,689,718 ; and, as heretofore stated, the value of the tonnage up 
and down the New York canals in 1850 was $155,475,722 ; being equal 
to 79.04 per cent, of the entire annual exports of the supplies of na- 
tional industry. 

On taking the value of property that passed down the river only, 
(omitting its return or remunerating value, to wit, $54,452,430,) it is 
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equal to 27.68 per cent, of the entire annual exports of the surplus of 
national industry. 

It appears that this river improvement is not only directly beneficial 
in promoting the interests of our people, but also indirectly, by laying 
Canadians under contribution annually for the payment of so much of 
our labor as suffices to transport over this route property imported 
through our ports to the value of $2,890,306. 

These facts, drawn from official records, leave no room to doubt the 
national character of this improvement. 

Considerations on the system to he adopted at this time for improving the 

navigation. 

The vast importance of the improvement of this navigation is fully 
established by the fact that property to the amount of $156,415,122 
passed over the section of river under consideration during the last 
year, for which returns are complete. 

The difficulties attending any artificial effort to improve it are ac- 
knowledged by all engineers who have studied or combatted such ever- 
varying and counteracting causes. The problem of securing a perma- 
nent and efficient improvement has, since 1797, been the study and 
effort of our State and national authorities. Their long-continued ex- 
ertions, on various plans, in whole or in part carried into effect, have 
as yet failed of ultimate and complete success, leaving us with the re- 
sults of their experience, as given m the preceding parts of this memoir, 
to guide us in preparing the present recommendations. 

The system heretofore practised has been mostly to rely upon the 
periodical freshets, as a power regulated by dikes and dams, to scour 
a deeper channel. This power has been brought into action in two 
ways — one by the construction of wing dams and jettees, and the other 
by longitudinal dams. The first inquiry we have to make is, whethe 
or not this power shall be used as a remedy under any circumstances. 

The effect of jettees to produce this scour, although advocated and 
adopted from time to time by many, and in this river for a long series 
of years, yet the instances are few, if any, where a permanent and 
effectual benefit has been attained. It is not only our experience that 
justifies their rejection and condemnation, but that of Kurope also. 
The French engineers employed on the Loire, Messrs. Smeatou, Tel- 
ford, Reanie ; and Stevenson, of England; Frise, and others, of Italy* 
have expressed their views very strongly against the use of this power. 
Their views and opinions are given at length in reports on the Clyde, 
Tyne, Ribble, and Port of Wells. As early as 1767, and down to the 
present date, the fallacy of this system has been pointed out, notwith- 
standing it has been followed by us for years on the Hudson, w^here the 
result, as in Europe, has been to deepen the channel where the con- 
tractions were made ; but what has been removed by such artificial 
current has been lodged in the wider places where the current is more 
languid. In like manner longitudinal dikes act, and are obje^ctionable 
where they are constructed to scour the channel. The result is doubt- 
less to deepen the bed abreast such dikes, but, as in case of the jettees, 
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only to deposit the matter in wider places where the current is more 
languid. 

We can come to no other conclusion than that dikes, dams — longi- 
tudinal or transverse — ^and jeltecs, should not be permitted where they 
act to scour the bottom or abrade the shores. 

The advocates for removing the bed of the river by the scouring 
power of the freshets, rely upon the matter so removed being depositea 
below, and diffused in a thin lamina down as far as Hudson, and even 
lower; or, in eddies and island chutes, beyond the reach of navigation. 
To this idea, we apprehend, is to be ascribed much of the failure in the 
projects heretofore adopted. A reference to the comparative state of 
the chimnels will show that while the dikes and dams have deepened, 
the localities about which they are constructed, from Troy to Van Wies' 
point, all tlie lower portion of this intricate navigation to New Balti- 
more has been greatly injured, new shoals having formed since these 
structures were made which did not exist previously. Castleton is a 
remarkable instance. The removal of many thousands of cubic yards 
of sand from this upper section of the river has been caused and effected 
by the force of the freshets, accelerated by the artificial works, and 
deposited in like quantity on some sand bar below, and not by any 
means distributed over a great length of lower river, with but imper- 
ceptible injury to the navigation. 

Another objection to reliance upon longitudinal dikes in scouring a 
deep channel is, that the power, when available, does not act with any 
certainty upon the low-water navigable channel, which alone requires 
improvement. This freshet power is not directed on the line or route 
of the low-water channel. Every foot of rise by freshet changes the 
direction of this power until, at the maximum height, the slope of the 
surface is greatest, not only from the rise, but also from its taking the 
shortest line in its descent over islands and shoals, instead of winding 
about them. The eddies for deposit are at such times totally differ- 
ent from the eddies as the waters fall. Any calculation upon deepen- 
ing the low-water channel (the only one requiring improvement) by 
such variable scouring power, must inevitably prove fruitless. This 
irregularity in the scouring power of the freshets is well known to exist 
on the Ohio river, where, during the high stage of water, the low-water 
channel way is in many reaches entirely within the eddy, and is filled 
up many fe^t. As the water falls gradually, the directrix restores it- 
self to the low- water channel, and as gradually opens the low-water 
channel, through which the strongest current then flows, but over which 
the high water was an eddy or still water. The theoretical writers 
concur in enforcing the irregularity of this power. See Du Buat ; also 
Course on Navigation, of the central school of arts and manufactures, 
in 1S47 and 1848. 

Tlie scouring power of the freshets, (as well as that fi*om the flood 
and ebb tide,) we consider, is not to be relied upon in any way. Yet 
it must command our attention, and the study should be to throw or 
lead its directrix, where we cannot render it a nullity, as much as pos- 
sible in a route common with the low- water directrix of ebb and flood 
tide — the union of these three currents producing the most satisfactory 
results, and their opposition being antagonistical to uniform depth. 
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The scouring power of the freshet, when left to itself, or attempted 
to be controlled, we consider as a primary cause of all the diflSculties 
existing in the navigation. Even in localities where neither dikes nor 
dams have been constructed, to increase its effect, it has power and 
force enough to cut away and remove islands and shoals, as well as the 
banks of the river upon which it impinges. It is this disturbance of 
the bottom and shores by the variable action of the freshets and tides, 
within the district of obstructed navigation, that furnishes the matter 
constantly creating new shoals, bars, and impediments, by the removal 
and destruction of others. 

We come to the conclusion, then, that this corroding influence of the 
waters must be rendered nugatory in every way in our power, rather 
than resort to it as a remedy, and never indulge the hope of removing 
the difficulties of navigating this river by the very cause that produces 
them. 

In considering the remedies to be adopted for the improvement of 
the channel of this river, we have to bear in mind that it is a tidal 
river, and not solely a freshet river. This consideration modifies ma- 
terially the system that may be adopted, as the influence of the flood 
tide is a perpetual daily source of relief to the full extent of its rise. 
Its influence exists uninterruptedly for about ten months out of twelve 
of the year, with undiminished effect. The freshet, and great cause of 
all the disturbance of the channel, continues but two months. 

Heretofore the action of the tide wave does not seem to have been 
considered in any way — either as to the effect the dams and jettees have 
in arresting and chocking its movement up the river, or the propriety of 
straightening the courses, or removing obstructions to its free passage. 
We consider this as an element of great value in the improvement that 
may be made. One of the river commissioners, in 1819, slated that 
from Kinderhook to Four-mile point, above Hudson, there was a bar, 
at the upper end of the narrow channel, with only seven feet at low 
water, and twelve feet at high water. Here we have the means of 
ascertaining the rise and benefit of the tide wave at Four-mile point to 
be five feet. And from Clinton's and Hughes' reports, we find that at 
Albany it is about two feet. Yet no eSbrt or consideration had been 
given towards allowing this five feet wave to roll up the river uninter- 
ruptedly. On the contrary, artificial obstructions of various kinds w^ere 
made with the view of benefiting the navigation — all tending, more 
or less, to cut off* this reliable and valuable daily power and facility. 

The advantage of the tide wave being available every twelve hours, 
giving in that period an increased depth in the channel equal to the rise, 
cannot be too much prized. It alone gives such a supply of water 
when most needed, to wit, during extreme low water in summer. 
While the freshet continues, no difficulty is found in navigating the 
river; then there is a superabundance of depth in the channel. It is 
only when the tide wave can have an influence that too little water is 
found for purposes of commerce ; and then it is we can best promote 
the free ascent of this wave up the river. So soon as the freshets sub- 
side, we should look to this source of supply and daily periodical in- 
crease of depth from nature's never-ceasing power. Unlike the freshets 
of short duration, it is as continued as the revolution of the earth's 
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satellite, to which we are accustomed to assign its controlling influence. 
There is every reason to believe it can be allowed to rise as high at 
Albany as it now does at Castleton, and that the time of high water at 
Hudson, Castleton, Albany, and Troy, may be made to approximate 
as the obstructions to the free ascent of the wave are removed. 

System now recommended for improving the navigation. 

The only system we can recommend, in which to place any reliance 
upon doing good at one place without injury at another, is to gain the 
necessary depth by the steam-dredging apparatus, the tide wave, and 
economising the supply of water at the low stage, by closing up side 
basins, island chutes, and other waste openings ; taking special care 
thereby not to increase the velocity in any place to produce a " scour," 
either on the shores or bottom, with the freshet, ebb, or flood tides. 

To this end, the dikes that may become necessary should be con- 
structed of timbers with vertical faces on the channel side, filled with 
stone enough to overcome the buoyancy of the timber, the residue with 
matter taken from the channels by the steam dredge. The timber 
work should not be carried higher than the level of ordinary low-water 
mark. To that height it will never decay, and, being in fresh water, 
there is no worm to destroy it. On top of the timber to the level of 
ordinary high water they should be built up with quarry stone, placed 
on the exterior by hand, and in like manner as the paved surfaces of 
the existing dikes. Behind these structures, and in part within them, 
is formed a secure depot or dumping ground for the sands taken from 
the channels by the steam dredges. The matter taken up by the steam 
dredges must not, under any circumstances, be placed where it can 
again be washed into the channels. Already a great amount of money 
has been improperly spent by throwing it upon shoals, from whence it 
has been washed down the river, to impede other parts of the naviga- 
tion. 

The height of any dike now to be built, we consider, should not in 
any case exceed that of ordinary high water. We only need to econo- 
mise the water from the rivers above, and that of the tide wave to the 
level of high water of the flood tide. The freshets alone rising above 
that level, give, of themselves, a superabundance of depth, and any 
dike restraining them we consider a positive injury. We must give 
the freest possible and most hasty discharges to the freshet waters, 
which are the main sources of all the trouble and injury to the naviga- 
tion. Let these freshets have vent, to escape rapidly and freely, and 
on no account confine them, to create a corroding, scouring influence ; 
but, on the contrary, open wide the outlets for getting rid of the soil. 

In addition to timber dikes, to economise the tide wave, the waste 
waters from the canals, and daily supply from the rivers, we must 
strongly recommend the necessity of similar structures to protect every 
shore, head of island, or other place, that may be cutting away by the 
currents. If these precautions are taken, there will then no longer be 
any material for the currents to act upon, or find food for creating new 
obstructions, other than on the bottom; and then, by vigorous efforts 
being made with steam dredges to remove the sand from the bottom, 
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we gain a depth to which the currents no longer can disturb it; thus 
doing away with the causes of evil, and gaining a navigable channel 
that is likely to remain as unaltered as a canal bottom — it being then 
subject to no other injury than from sedimentary deposit of just such 
matter as the canals, and no more. 

We must endeavor to leave the river in such a state that neither 
freshet, ebb, nor flood-tide currents shall have power to disturb the 
soil along the banks or bed of the river — rendering them incapable of 
removing a grain of sand, if practicable; then the powerful and economi- 
cal means we have at command of steam dredging will, with every 
probability of success, conquer and overcome all difficulty. Observe, 
then, that we rely upon making the banks and bottom immovable, 
excavating the channel to attain the depth, as the true course to be 
adopted for improving this navigation. 

In economising the supply of tidal and river water, by closing the 
island chutes with dams, we must study to give a direction to the 
volume of water ascending and descending; which direction shall be 
gradually drawn into the directrix of the low- water channel, and never, 
under any circumstances, abruptly oppose its passage. And so with 
the freshet waters, while allowmg their escape fi-eely, and in the short- 
est time, over low dams, to lessen its velocity, we must study to direct 
its volume over the same course as the low-water channeL If it 
passes mainly around and among the islands, it causes tlie crossover 
bars at the foot of the islands, which are so injurious, so to direct it, and 
at the same time not increase its velocity to produce the **scour;'* we 
must resort to low dams in all cases. The limit of height for these 
dams is mainly to economise the supply or feed in the low stage of 
water ; raising the dikes above that level produces an increase of the 
evil effects of the currents. We know, from examining the existing state 
of this river, as well as others, tliat a shoal or bar always covered with 
water, (even at extreme low stage,) suffices to arrest and change the 
course of the channel, in some cases on this river, as abruptly as at a 
right angle. We cannot, then, hesitate to believe that the freshet will in 
the main be drawn into a uniformly straight channel, bounded by im- 
movable banks and deep bottom, by resorting to the system now recom- 
mended. 

If the dikes closing the island chutes are limited in height as al>ove, 
after the water has risen to fill the side valleys, (and one flood tide 
suffice therefor,) it may then commence to pass over them; but the main 
body having been given the slraiglitest direction, as well as deepest, 
will naturally follow such course, when the side passes become 
eddies or still water for deposit. Every foot the freshet then rises, its 
injurious effects diminish m proportion as its velocity is lessened by 
more free escape ; when there is no longer any power to act upon the 
bottom, and the sides being protected, injury ceases to be done. Hence, 
then, again we say, get rid of the scouring influence as soon as possible, 
and do all we can to prevent its acting upon the shores and bed. If 
we had no periodical Ireshets, there would be but little disturbing cause 
in nature to a uniform river. We might then excavate to what depth we 
pleased, and just so deep would the channel remain, except from the 
sedimentary matter brought from above Troy and the falls of the Mo- 
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hawk, and this sedimentary matter is only found during the short 
periods of the freshet. At other seasons the water is comparatively 
clear; in addition to which, much of it is taken into the canals and other 
State works, where it parts with the sediment before being restored to 
the Hudson. There could, then, be no more cause for alteration in the 
navigation of the river than in a canal. Hence, then, we again repeat, let 
us abandon all further efforts to seek for aid from so destructive an ele- 
ment as the scouring power of currents, artificially increased by high 
longitudinal dikes. 

To avail ourselves of the good effer*ts of the tide wave must also 
be our study. Its advantages in giving increased depth to the naviga- 
tion exists, when we most need it, in low stages of water. When 
concentrated upon a point, it is chocked and resisted in its accent. In 
such cases we must endeavor to straighten the channel gradually, that 
the wave shall not be so obstructed; and it that be impracticable, we 
must protect the banks by timber dikes, as against the freshet scour. 
Against obstruction to its free ascent along the bed of the river, we 
must again resort to the dredging machine ; thus, while we render its 

Jower of abrasion on the shores luid bottom harmless, we gain the other 
ighly important advantage — its free, unobstructed motion up the river 
in the shortest time, and with its greatest rise. There is no reason wh}' 
this tide wave should not rise as high and even higher at Troy than 
Castleton, and be at its highest, in a very short space of time, after 
high water at the latter place, instead of, as at present, being two hours 
later. By straightening and deepening the river, all our experience, as 
well as that of Europe, proves this beneficial effect may be calculated 
upon. Should our anticipations from this source be fully realized, we 
gain at Albany about eignteen inches additional rise of tide, and conse- 
quently an equivalent to this depth on Cuyler'sbar, and others below it. 
Thus, while straightening and dredging out the channel, to counteract 
one set of causes of evil arising from scours, we at the same time, and 
by the same means, counteract the cause of obstruction to the tidal 
wave, by encouraging its free ascent up the river. 

The ice dams are only to be rendered harmless by increasing the 
depth of the channel, and lessening the velocity of the freshet waters 
that produce them. All the dredging in the channel to counteract the in- 
jury from freshet, ebb and flood-tide current, and obstruction of the tide 
wave, at the same time, tend to prevent injury from the formation of 
ice. If there was no shoal upon which the ice could ground, its influ- 
ence would be harmless; by opening a deep channel for the passage 
of the water beneath the ice, there is no dam formed so long as the 
channel remains; and this continuance is proportioned to the depth we 
secure by the dredging machine. 

The grounding of vessels produces increased shoals, and a nucleus 
for the formation of others, as has been pointed out. This is obviated 
by persevering attention to deepen the channel with the dredging ma- 
chine. But one cause of impediment to the navigation remains to be 
noticed, which is, the rocks in the channel ; of these, three localities 
would seem to call for particular attention — one small mass along the 
shore above Bath; Austin's rock, near Van Wies' point, and some dan- 
gerous projections from a rocky formation in the cnannel a little above 
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Four-mile point, on the west shore. All these are to be removed by 
powder, and taken from the bed of the river, efiectaally and perma- 
nently obviating all difficulty and danger fix)m this cause. 

Estimate of catt. 

To carry this system into effect requires time, as well as a certainty 
of sufficient funds to accomplish the whole undertaking anintemiptedly. 
To be commenced, suspended, and renewed, from time to time, will, in 
a creat measure, frustrate the success that a continuous operatioQ is 
calculated to produce. 

The dredging and diking must progress simultaneously, as the lat- 
ter is calculated to make secure depot for the matter raised from the 
channels. 

We consider it advisable to work with six steam-dredging machines, 
capable of raising each 1,000 cubic yards per day. For this dredging 
apparatus the following estimate is presented : 

Cost ol a boat for the steam-dredging machinery, 75 feet long, 

30 feet beam, 8 feet sides, with cabin fitted for crew $2,500 

High-pressure engine, 25-horse power, (nominal,) 4 feet 
stroke, 12-inch cylinder, 3 boilers, of 30 inches diameter 
each, 16 feet long, bedded and fitted complete 3,000 

Dredging apparatus, consisting of two sets of elevators, 
geared complete 4,500 

10,000 

Such a dredging machine will require 6 lighters to receive 

the matter as it is raised — 2 receiving load, 2 discharging, 

and 2 going or coming from depot. They should be 55 

bjr 13 leet bv 3 feet 6 inches, and will cost 8450 each. . . 2,700 

Outfit for the dredge-boat and lighters, to consist of anchors, 

warps, poles, boats, &c 500 

13,200 

Six similar machines and lighters will cost $79,200 

That the scows or lighters may be transported expeditiously, 
a suitable towing or propelling power must be provided 
capable of carrying two loaded lighters against tide. This 
can only be insured by the use of a steam-tug. Such a 

vessel, of suitable power, will cost 5,000 

To this we must add, for other machinery not now to be 
calculated, such as occasional rail-tracks and ways to 
convey part of the dredged matter beyond the influence 
of the currents, wheelbarrows for the same purpose, 
shovels, other tools and contingencies of outfit 10,000 

Producing an outlay for six years' operation of 94^200 

a sum amply suflScient for the machinery and apparatus of the most 
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efficient and best description, capable of raising and conveying out of 
the channels 6,000 cubic yards per day. 

These machines, we calculate, will have to work six years continu- 
ously to produce a satisfactory result between Troy and New Balti- 
more. In that period, 200 working days may be calculated upon as 
the maximum time per year for each machine — ^producing annually 
1,200,000 cubic yards of earth removed. 

The expense of working this machinery we calculate to be as follows : 
Each machine will require — 

1 engineer, at $35 per month — say 10 months' work in the 
year $350 

1 foreman, or boss, at $40 per month — say 10 months' work 
in the year 400 

1 fireman, at $20 per month — say 10 months' work in the 
year 200 

4 scow tenders, 4 deck hands, 1 pump hand, and cleaner of 
lighters and assistant to engineer — 9 men, at $18 each, 
$162 ; and for 10 months 1,620 

300 tons of coal, or IJ tons per day, at $4 per ton 1,200 

25 cords of pine wood, or J of a cord per day, at $5 125 

Oil, packing, and other items for engine, including repairs, at 

$5 per day, for 200 days 1,000 

Cost of working each dredging machine and scows per annum 4,895 

The 6 would cost annually $29,370 

And the cost or working the steam-tug 200 days, which 
would suffice to transport for the six dredges, working on 
the same or contiguous shoal, at $15 per day 3,000 

Making the annual cost of working the 6 machines 32,370 

And for the 6 years' operation, raising and disposing of 

7,200,000 cubic yards of matter from the channels $194,220 

At the same time this dredging operation is in progress the 
dikes will have to be constructed. The extent of all that 
can be required between Troy and New Baltimore is 
94,050 feet — making the base of these dikes on an average 
of 8 feet, with a crest of 5 feet, and depth of water of 
6 feet, constructed on the face of 10 by 12 inch tim- 
bers, sawed on face and beds; ties every 8 running feet; 
an iron bolt in every 8 feet of such log, on the face of 
|-inch iron, with necessary back binders, and stone to fill 
the same, will cost $1 92 per running foot — making the 
cost of the whole $1 71,576 

Thus making the entire cost to consist of — 

Outlay for machinery $79,200 

Working machinery six years 194,220 
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Construction of timber-face dikes $171,576 

Cost of removing Austin rock, 1,580 cubic yards, at $3 4,740 

Cost of removing rock between Albany and Troy 250 

Cost of removing rock near Four-mile point 1,000 

Making a total cost of. 450,9^6 

which suffices to excavate from the channels 7,200,000 cubic yards of 
matter and place it securely behind structures, from whence it cauimt 
again be thrown into the channels. This is equivalent to excavating 
a channel 200 yards wide and 3 feet deep a distance of 18 miles. 

If this system be carried into effect, it will require the first 

yeiu: the estimated cost of machinery $79,200 

One ycnr's cost of working the dredges 32,370 

And one-sixth the cost of the dikes 2Sj6r2 

Together with the cost of removing the rocks 5,990 

Total for first year's operation 146,142 

Total for second year's operations $60,952 

And succeeding years the same sum 60,952 

The value of the machines at the end of six years we estimate as 
equal to any contingencies not mcluded in the estimate. 

Conclusion. — Airplicaiion of the $50,000. 

We have finally to recommend the most judicious application of tlie 
appropriation now available, with the certainty that its expenditure i^ 
not to be followed immediately by any additional sum to perfect what 
may be commenced. 

Keeping strictly in view the principles laid down in the " system of 
improvement," &c., we would propose the application of the available 
fund of S50,000 as follows : 

1. To repair the dikes above Albany, closing the cut at 

Port Schuyler $5,000 

2. To repair the dikes below Albany, closing the cut therein, 

using the stone from the existing cross-dam as far as it 

will ^o therefor 5,000 

3. To build 6,000 running feet of dike from Greenbush down 

to and beyond Duow's point, abreast of Cuyler's bar, at 

$1 92 per foot 9,620 

4. To excavate 80,000 cubic yards of sand, &c., from Cuy- 

ler's bar and shoal, making a straight channel through 
the shoal, depositing all the excavated matter behind the 
dike, at 16 cents 12,000 

6. To remove rocks on edge of channel about a mile above 

Four-mile point 1,000 

6. To rtnnove rocks along margin of channel between Bath 

and Troy 250 
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7. To remove Austin's rock, depositing material in dikes 

adjacent, 1,580 cubic yards, at 83 per yard $4,740 

8. To excavate about Caslleton, to give relief, as soon as the 

freshets subside, at points where shoals are supposed to 
have formed with tne last ice dams, and which will 
probably be the first expenditure 5,000 

9. The preceding being provided for, a balance will remain 

for contingencies and to meet any deficiency that may 

happen by extension of the previous items 7,390 

50,000 

To accomplish this work in the shortest time and to the greatest 
advantage, we must of necessity resort to contracts. They may em- 
brace items Nos. 3 and 4, as one person having the means at command 
could most advjmtageously carry that improvement into effi?ct. The 
other items would be better carried into effect under separate contracts. 
The contiact system must of necessity be adopted, as the amount 
appropriated will not justify the building of dredging machines. Two, 
if not more, of such machines are owned about Albany and Troy. The 
owners of them have heretofore taken contracts on fair terms, which 
is much better than expending a large portion of the appropriation in 
building such apparatus. 

All of which is respectfully submitted, 

RICH. DELAFIELD, 

Major of Engivcers, 

Gen. Jos. G. Totten, 

Chief Engineer. 

New York, May 25, 1853. 



APPE?iDIX T— 1. 

Engineer Department, 
^ Washington^ July 11, 1853. 

Sir : I have the honor to submit herewith, for your consideration, 
the elaborate report and map of Major Richard DelafielcK corps of 
engineers, on the improvement of the navigation of the Hudson river, 
together with the separate views of the several members of the board 
of river and harbor improvements on this subject. 

The appropriation by Congress of 30th August, 18f52, provides for 
"continuing the improvement" of this navigation, for which appropria- 
tions were first made by the general government in 1834. At that time 
a project for the improvement was furnished by a special board of en- 
gineers constituted lor the purpose. The execution of this project was 
intrusted first to Captain Talcott, and afterwards to Captain Brewer- 
ton, corps of engineers who continued in charge of the work until its 
suspension, for want of means, in 1839. 

The plan of the special board for the improvement was to ex- 
cavate a suitable channel by dredging machines, and to apply the 
excavated matter to the formation of longitudinal dikes rising above 
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high water where needed along the shores, thus restricting the cur- 
rent of the river to a bed of more equable width ; by which means 
it was expected that the freshets of the river would, by their scouring 
action, maintain the excavated channel. 

Major Delafield, after a careful study of the subject, proposes to rely 
upon dredging, not onhr for the attainment, but also for the maintenance 
ot the desired depth ot water. He proposes to facilitate tlie up-flow of 
the tide by ren-.oving all impediments thereto, and by straightening the 
banks of the river by dikes rising to the level of high water. The 
scourmg action of freshets he regards as injurious, and therefore limits 
the height of his dikes as above, so that the excess of water may escape 
over them into the bays behind ; the shores, heads of islands, &c., to 
be protected from abrasion by suitable works. 

Captain Brewerton, who was a member of the board of river and harbor 
improvements, differs from Major Delafield as to the means to be em- 
ployed in effecting the improvement. His opinion is, thtit the system 
proposed by the special board of engineers should be carried out, mod- 
ified only where experience has shown it to be necessary. 

The senior member of the river and harbor board concurs in the 
views of the special board of engineers and in the general views ex- 
pressed by Captain Brewerton. He looks upon high longitudinal dikes, 
with as straight a direction as can be given to them, and deep dredging, 
as the most effectual means to be resorted to to insure success. 

The remaining member of the board of engineers thinks that scouring 
and scratching are preferable to dredging, on the score of economy; 
and proposes to reduce the height of all dikes to low-water level, con- 
sidering that no means to develop the effect of the flood tide should be 
neglected. 

While it is thus agreed on all hands that dredging and longitudinal 
dikes must be the great means of improving the navigation of this river, 
much diversity of opinion is seen to exist as to the extent to which the 
dredging should be relied on, and the most suitable dimensions fortLe 
dikes to have. 

It appears to me, therefore, most advisable to limit our present de- 
terminations to the uses to be made of the means now in hmid for the 
work, reserving a decision on the general plan of improvement until 
the local engineer shall have had the advantage of extended obser>'a- 
tions of the river at all seasons, together with full opportunity of study- 
ing and comparing the various opinions entertained on the subject 

The officer in charge of the work and a majority of the board agree 
that the existing appropriation should be applied to the following ob- 
jects, viz : 1st, repairing the existing dikes above and below Albiiny; 
2d, excavating channel through Cuyler's bar and shoal, and about Cas- 
tleton; and, 3d, by removing Austin's rock, the rocks between Bath 
and Troy, and those obstructing the channel-way near Four-mile point. 
One member of the board, while indicating a preference for tlie con- 
struction of some new dikes, as the first object to be effected with the 
present appropriation, if it be sufficient for this purpose, still however 
regards the removal of obstructing rocks and the excavation of a 
channel-way as essential parts of the work. 

I propose, then, with your approbation, to instruct Major Delafield to 
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proceed at once with the execution of the above works, viz : excava- 
ting the channel at Cuyler's and Castleton, removing the specified rocky 
obstructions, and repairing the dikes — reserving the closing of the two 
openings in them, aeainst which Captain Brewerton specifies reasons 
of a local nature, which may not have come to the knowledge of Major 
Delafield. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brev. Brig. Gen. and Col. of Engineers. 
Hon. Jefferson Davis, 

Secretary of War. 

Approved : 

JEFFERSON DAVIS, 

Secretary of War. 
July 29, 1853. 

The officer was instructed to cany the project, as approved, into 
execution acxordingly. 



APPENDIX U, 

Engineer Department, 

Wadiingtofiy September 17, 1S62. 

Sir: The Secretary of War having assigned the works of river and 
harbor improvement on the Atlantic and Gulf coasts to this department, 
I have, with some other operations as to which you will receive par- 
ticular instructions, to commit to your supervision the operations under 
the following item of appropriations, namely: For the further improve- 
ment of the harbor of New York, by removing the rocks at Hellgate 
and Diamond reef, in the East river, twenty thousand dollars. 

la connexion with this subject, and as communicating important in- 
formation, I transmit a copy of a letter of this date from Mr. E. Meriam, 
who has hitherto had the management of the works, with an estimate 
of the cost of finishing Pot rock in Hellgate, and Diamond reef off the 
Battery. 

The operations have been conducted with remarkable economy a^*- 
advantage, and it would seem very desirable to continue the same sy 
tem; to that end it would be best probably to continue the agency of Mr. 
Meriam, who desires no compensation for his own services, and who 
it seems exercises very strict supervision over the expenditures of |X)w- 
der and other things, I have no doubt that you wiU be able to estab- 
lish such an understanding with him that all the experience ac<:[uired 
by him, Mr. Maillefert, and other persons, mny remain available to the 
completion of the work, with but httle labor or trouble to j^ourself. 

I desire your prompt report on the extent of work that can be done 
this year, and its probable cost. 

Whether the powder and canisters already provided should not be 
taken by the government at the same rate as has been hitherto paid/ 
Part ii— 22 
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Whether the course of proceedings, including the employment of 
Mr. Maillclert, and allowances made to him, heretofore followed, should 
not be continued under the help of Mr. Meriam? 

After conferring freely with the last-named gentleman, and satisfying 
yourself on the above and all other points deemed important by you, 
please inform the department, bearing in mind the necessity, at this 
late day in the season, of profiting by every hour. 

I need hardly say that the operations of this season should be coih 
fined to Pot rock and Diamond reef; and that no payments can be 
made by you for expenses incurred previous to your being put in 
chnrge. Supposing it proper and desii'able to receive the powder and 
canisters alcove mentioned, that will be, in all respects, a new purchase 
made by you. 

I am, &c., 

JOS. G. TOTTEN, 
Brevet Brigadier General and Colonel of Engineers. 
Major W. D. Fraser, 

Cor2)8 of Engineers^ New York. 

P. S. Enclosed herewith you will find a letter from E. Meriam, of 
this date, with estimate of completing the removal of Pot rock in the 
channel of Hellgate, and for the removal of Diamond reef in the 
East river ; also, a statement of E. Meriam, dated Washington city, 
August 10, 1852, relating to operations in the neighborhood by remov- 
ing rocks by submarine blasting, &c. 



APPENDIX U— 1- 

U. S. Engineer Office, 

New York, October 22, 1853. 

General: I submit to the department my annual report of opera 
tions, under the act of Congress of August 30, 1852, appropriating 
** for the further improvement of the harbor of New York by removing 
the rocks at Hellgate and Diamond reef, in the East river," twenty 
thousand dollars. 

The dangers of the passage of Hellgate, East river, had long since 
become proverbial, and various efforts were made from time to time to 
induce the government to undertake the task of removing them, but 
although reports were submitted and different plans proposed and dis- 
cussed, nothing effective was done before the arrival in this countrv, 
October, 1849, of Mons. B. Maillefert,* a French engineer, who had 
been emploj-ed at Nassau, New Providence, by two of the oflScers of 
the royal engineers, in the removal of rocks from that harbor. 

As it was believed, from the urgent appeals made to the goveroment 
in behalf of the harbor of New York, which is emphatically the centre 
of commerce oi this continent, that the Congress ol 1850 would not ad* 

* Mods. Maillefert h^ assisted in submariDe blastings at Nanau, N. P. 
It is officially knoum that such operations were successfiilly proaecated in 184S-'4-'&-*diad 
'9, by the British royal engineers.— £i^jieer JD^Mntmeat. 
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joum without making some provision for its improvement, and that an 
opportunity might then be given for trying the new system of blasting, 
it was thought oest to defer action until the fate of the harbor and river 
bill was decided. This bill having failed to pass, Mr. E. Meriam, a 
public-spirited citizen of New York, who had long before interested 
himself deeply in this matter, undertook to raise from private sources 
money enough to attempt the destruction of Pot rock ana other danger- 
ous rocks and reefs within and in the vicinity of Hellgate. He was 
induced the more readily to enter upon this enterprise from the confi- 
dence expressed by Mons. Maillefert in the efficiency and cheapness of 
what was called his plan of submarine blasting, and his willingness to 
make a contract to break down Pot rock to the depth of 24 feel mean 
low tide for $6,000; no payment to be made before the completion of 
the work. The perseverance and thorough devotion of Mr. Meriam to 
the cause enabled him after a while to overcome all difficulties; the 
money was raised, and Mons. Maillefert's proposition accepted, and the 
firet experiment was made on Pot rock August 20, 1851. 

From that time to the 2Sth of February, 1852, 284 charges were 
fired. Of these, 27 were of 78 lbs. of powder, and 257 of 125, and the 
whole amount consumed was 34,231 lbs. The total cost was $6,837 20, 
The effect produced will be referred to hereafter. 

Meanwhile the other rocks were attacked, and the following is a brief 
statement of their original size, the number of charges fired, their re- 
ported effect, and total cost: 

Frying Pan, at the depth of 20 feet, was 75 feet long and 33 wide, 
and had 9 feet of water over it at mean low tide. After firing 105 
charges, by which 12,387 lbs. of powder were burnt, it is said to have 
been reduced to 18J feet. Two of the charges were of 56 lbs. ; 24 of 
100 ; 79 of 125; and the total expenditure was $2,116 81. 

Way's reef in Pot cove was, at the depth of 20 feet, 189 feet long 
and 60 wide, and its highest point about 5 leet below the surface of the 
water. Prior to the 26th March, 1852, and since the 12th June of the 
same year, 135 charges were fired, consuming 15,549 lbs. of powder*. 
They varied in size from 62 lbs. to 125 lbs.: 20 being of 62; 17 of 100 ; 
31 of 120, and 85 of 125, and the rock was reported to have been deep- 
ened to 14i feet. The total cost was $2,543 66. 

Shell-drake had 8 feet of water upon it, was 48 feet long and 17 feet 
wide. It was subjected to but six explosions, consuming 620 lbs. of' 
powder; 8 feet of rock was said to have been removed, increasing the 
depth to 16 J feet, and the cost was $110 34. 

Bald-headed Billy was entirely destroyed by Mons. Maillefert, for 
which he received $500. 

Hoyt's rock was also removed, at a cost of $200. 

Upon Diamond reef, which was 111 feet long, 33 feet wide, and 16 
feet deep, 78 charges of 125 lbs. were fired, breaking it down it is said; 
2 feet, and costing $1,434 42. 

Three blasts were made on Hallet's point, but without any apparent 
eJBTect. They cost $69 02c 
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Of th(^ money expended under the direction ol Mr. Meriam, who deserves 
great praise for the rigid economy exercised by him in its disbursement, 
$10,400 were raised by a 6 per cent, loan, and the remaining $3,461 69 
are in the shape of unpaid bills. Mr. Meriam gave his time and atten- 
tion for years to these objects, and superintended the operations just 
described without reward or compensation. He knew that he had done 
the public a great good ; but whilst this was necessarily a source of pro- 
found satisfaction, it did not enable him to pay back the money abready 
borrowed, or to cancel the outstanding claims. 

As he and his supporters had acted independently of the government, 
it may be said that they have no right to ask it to assume their debts ; but 
when it is considered that they were willing to risk their money on an ex- 
periment which the government ought to have tried ; that they were labor- 
ing in a national cause, and thfit they succeeded in conferring a great ben- 
efit upon all navigating the East river, it must be acknowledged that 
the request is sanctioned by both justice and equity. I must, therefore, 
join with them in asking the government to assume at once these obli- 
gations, and to relieve Mr. Meriam from the unpleasant position into 
which his great interest in the public weal has placed him. 

Mons. Maillefert having never before, in all probability, attempted 
the removal, by submarine blasting, of so hard a substance as Pot 
rock, soon discovered his inability to execute his contract, and was 
therefore compelled to abandon it. Mr. Meriam, however, in his 
anxiety to see the work progress, entered from time to time into new 
arrangements with him, and ended by agreeing to furnish all necessary 
materids, and to pay him $6 per charge ; and this was the understand- 
ing between them up to the time the work was assumed by the 
government. 

At the commencement of operations, Mr. Meriam, who naturally 
desired to connect the government as much as possible with him in 
his new enterprise, wrote to Professor Bache, the superintendent of 
the coast survey, giving a glowing account of his success. This, to- 
gether with the deep interest felt by the professor in a matter of so 
muchmoment to the safe navigation of the eastern entrance into the 
b irbor oiNew York, led to interviews between them, which resulted in 
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the appointment of Lieutenant W. A. Bartlett, United States navy, 
then engaged on the coast survey, as his associate. 

Lieutenant Bartlett immediately entered upon the discharge of his 
duties, and between the 3d of September, 1851, and the 27ih of March, 
1852, made various surveys of Pot rock, and those on which they were 
blasting. As the work progressed, the rocks became more and more 
broken down ; and when the survey of Pot rock of March 27, 1852, 
was made, Lieutenant Bartlett certified there were twenty and a half 
feet water upon it 

This certificate became necessary, on account of the condition at- 
tached to Mr. Henry Grinnell's subscription of $2,000 to the fund, 
which was to be paid within a limited time, only when that depth of 
water had been attained. 

Those facts are now mentioned, because they have an important 
bearing upon the subsequent history of the work. 

As soon as the Congress of 1852 had passed the harbor and river 
bill, which contained an appropriation of " $20,000 for the further 
improvement of the harbor of New York," by the removal of those 
very obstructions, Mr. Meriam ceased to act as superintendent, and that 
duty, by instruction of the Engineer department, dated the 17th Sep- 
tember, 1852, became mine. As I was required to continue opera- 
tions on Pot rock, my first step was to survey it. Much to my sur- 
prise, I found eighteen feet three inches water upon it, instead of 
twenty and a half, as before reported; and I have ever since been at* a 
loss to understand why this discrepancy existed between the survey of 
March 27, 1852, and that of October 19, of the same year. I must 
not be understood as imputing blame to, or condemning in any way. 
Lieutenant W. H. Bartlett, who, I sincerely believe, certified to what 
he thought was the truth ; but in justice to myself I am compelled to 
state the fact, to explain why it is that so much was apparently done 
at so small an expense before I became the superintendent, and so 
L'ttle at so great since. 

The truth is, that Pot rock being of a conical shape, and exposed to 
the action for ages of a very powerful current, was in all probability 
near its top worn into honeycombs, and yielded easily to the force of 
the first few discharges ; but as the rock deepened it became much 
longer and wider and harder, and more difficult to break. 

The accompanying map gives its plan as it originally was, its shape 
when surveyed by me in October, 1852, and its present condition. 
The accuracy of the first I cannot vouch for, because the data from 
which it was drawn were quite imperfect, though the best probably 
now in existence ; but the others are trustworthy, for great pams were 
taken to have them correct. 

In all three cases, only that part of the rock above the plane of 
reference, twenty-four feet below mean low tide, is given — the first 
showing the curves for every foot rise from 24 to S, the second from 
24 to 19, and the last from 24 to 23. The $6,837 30, marked on the 
second, is the cost of its reduction to that from its original form ; and 
the $17,623 30 on the third, is the money expended between October 
17, 1852, and October 3, 1853 ; making the whole cost, to the present 
time, $24,459 95, a sum of money very large, when compared with 
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the qiiantiU' of rock removed, but by no means extravagant when all 
the surrounding difficulties are considered, and a proper contrast 
drnwn between the previous and present condition of Hellgate. 

The subject being new to me, when first assigned to this duty, I con- 
tinued Mr. iVrerinm's agreement with Jlons. Maillefert, which was to 
supply him witli all necessary materials, and to pay him S5 per charge, 
and directed him to go on and fire 200 charges. When this was done 
a survey was made, and the practice of firing 200 charges, and making 
a survey after, wns continued throughout the w^hole year. Each ex- 
aminntion showed, thiit although the proijress was slow, it was sure, 
and gave me renewed assurance tliat we had the means in our power, 
if we would use th(Mn, of reducing Pot rock to the required depth of 
tw^enty-four feet mean low^ tide, and of rendering it forever harmless to 
vessels of the very first class. 

The great necessity of testing fairly this new system of submarine 
blasting induced me to confine myself wholly to Pot rock, being satis- 
fied that, if it could be removed, the destruction of the others became 
an easy problem. 

As Mons. Maillefert had, in the mean time, other engagements, the 
blasting did not proceed continuously; but from the 2ist October, 
1852, to the 23d September, 1S53, 950 c^harges of 125 lbs. of powder 
were fired, leaving still a large part of the rock above twenty-four feet 
mean low tide ; although, so erroneous were the impressions created by 
Mons. Maillefert's first successes, that Mr. Meriam, relying partly on 
incorrfX't surveys, estimated that 200 charges would do what 950 nave 
failed to. Estimates based on such calculations are worthless; and 
• indeed it is difficult in all such operations, unless the circumstances of 
the case are precisely the same, to judge correctly. 

This mode of blasting is not, in my opinion, of universal application, 
and such failures as at New Haven on the southwest ledge must 
satisfy others that it is well founded. But as all the rocks and reefs 
about Hellgate are of a similar character, I have no hesitation in say- 
ing, that by applying to them the same means as in the case of Pot 
rock, they can all be removed. 

The only surveys I have of them are those previous to September, 
1852 ; but it is pro[)able, judging from Pot rock, that they are not alto- 
gether correct, and cannot be relied on. 

It was my intention to have surveyed them all myself, but my duties 
were too numerous to allow me sufficient time. It is not, however, of 
much importance; for the appropriation was loo small to enable me to 
attf mpt any more this year than has been done, and the surveys arc 
sufficiently accurate to assist in making estimates for further operations. 

I should here remark, that the position of some of the rocks is such, 
being exposed at all times, except for a few minutes at slack water, to 
a veiy strong current, that the difficulties of getting correct surveys are 
very great, and that much care must be exercised, with some experi- 
ence, to attain even good ap{)roximate results. 

Last year, after having fired 200 charges, of 125 pounds of powder 
each, upon Pot rock, I submitted to the department, under date of 
December 2, an estimate of the probable cost of removing all the prin- 
cipal obstructions to the navigauon of the East river at Hellgate, in- 
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eluding Diamond reef, between the Battery and Governor's island, in 
Ihe harbor of New York A year's experience docs not induce me to 
alter them much; for, although Pot rock is still above the depth of 24 
feet, after being subjected to the shocks of 760 heavy charges, and will 
probably require 300 more to be brought down to the proposed level, 
the work to be done upon the others may fall slightly within the e5>ti- 
mates. 

These estimates are based upon the supposition that the rocks to be 
removed are no harder than Pot rock ; for, if so, I have no correct data 
to go upon, as a very sUght difference in their character might render 
necessary a new mode of operation entirely. 

As before stated, the whole amount expended on Pot rock during the 
year was $17,622 65, and the number of charges 950, making the cost 
of each one $18 56 ; a slight increase over that of last year, arising 
principally from the enhanced value of tin, of which all the canisters 
are made. 

Vessels taking the west channel on their way from the east are fre- 
quently brought up on a reef jutting out from the west shore, called 
Rhinelander's, and as a manifest improvement would be made by its 
removal, 1 have embraced it this year in my estimate. 

300 charges on Pot rock, at $20 per charge $G,000 00 

500 charges on Diamond reef, at $20 per charge 10,000 00 

500 charges on Frying Pan, at $20 per charge - 10,000 00 

800 charges on Way's reef, at $20 per charge 16,000 00 

Removal of Hallet's point 15,000 00 

Removal of some rocks along shore 5,000 00 

Blasting Negro head 13,000 00 

600 charges on Rhinelander's reef, at $20 per charge 12,000 00 

87,000 00 
Of which is available 2,377 35 

84.622 G5 
Contingencies 5,377 35 

Total estimate 90,00 00 

The amount required for 1854 850,000 00 

The amount to be reimbursed for money expended 13,861 59 

Total amount called for 63,86 1 59 

Even admitting that the above estimate will fall below the amount 
actually required, the money expended for such improvements can 
bear no comparison with their value. 

The time has been when the harbor of New York was blockaded by 
our enemies' vessels, and scarcely a sail could show itself beyond tlie 
Narrows. That time may happen again ; and although a successful 
attempt was made by Commodore Decatur to carry his ships through 
Hellgate, it was ibund too hazardous to be tried again. 
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To speak of the benefits accruing to commerce would be repeating 
wIku every intelligent person knows full well; but to secure to our 
n ition:il ships of the first class an unobstructed channel through the 
Ell St river from the city of New York, the centre of supplies to the 
ocean, is a matter thouo^h hardly thought of in time of peace, might 
become in time of war of the very first importance, not to New York 
alone, but to the whole nation; and as it is the duty of all those 
interested with the defences of the country to provide, if possible, 
against every contingency, I cannot close my report without earnestly 
invoking the aid of the government on behalf of a work which, whilst 
daily facilitating the great and daily increasing commercial interests of 
the country, may make the East river, in the hour of need, our only 
safe outlet to the sea. 

I am, very respectfully, your obedient servant, 

WILLIAM D. ERASER, 

Brevet Major of Engineers 

Brig. Gen. Jos. G. Totten, 

Ckicf Efigince?, Wa^hington^ D. C. 



APPENDIX V, 

Fout Hamilton, N. Y., 

January 27, 1S53. 

Sir : I have the honor to submit the following regarding the duties 
of river and harbor improvement recently assigned me: 

Both the subject and the localities of these duties are new to me. I 
therefore beg leave, in the following report, to limit myself to somewhat 
general ideas, rather than enter mto details, which a more thorough 
knowledge must enable me to arrange more satisfactorily than I can 
possibly do now. The peculiarities of the localities are, to be sure, 
strongly defined; the engineering principles applicable thereto are 
apparently clear ; but in a matter so important I feel it essential to 
study both subject and locality, as much as circumstances will admit, 
before giving an opinion which, if it is of any influence at all, may in- 
fluence to great good or great evil. 

Works having in view the improvement of the navigation of three 
difierent neighborhoods have been intrusted to me. I will first speak 
of Cranberry inlet. A survey of this has recently been made by the 
coast survey agents. I asked for a copy of their map last fall. It was 
promised to me, but I have not yet received it; ana as I have not yet 
oeen able to go there, I am entirely ignorant of the p^roblem there 
involved, and can give no intelligent opmion regarding it. As, how- 
ever, the inhabitants are doubtless desirous that something should be 
done as soon as possible, I respectfully suggest that ten thousand dol- 
lars be asked of the present Congress, if not too late. I have heretofore 
applied for orders to visit this locality, but have not yet received them. 

I will, in the next place, speak of Shewsbury river. I went there 
about the middle of December. The results of this examination I had 
the honor to submit to the department a few days ago. They were 
briefly these : The waters of tne ocean are very frequendy (at almost 
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every high tide during an easterly blow) driven across the narrovr strip 
of sand beach separating them from the river into this latter, bringing 
with them immense quantities of loose sand that is incessantly changing 
its position in the river's bed. This is the chief difficulty ; the first to 
be remedied. It is impossible to get a map that will correctly indicate 
the condition of this part of the river twenty-four hours after it is made. 
The thing to be done first is, not the survey called for by the law ap- 
propriating money, but a prevention to the introduction into the river 
of any more sand. This it was proposed to effect by building parallel 
fences along those parts of the narrow beach which were liable to be 
overflown by the ocean, placing brush in the interval of these fences, 
and keeping in pay all the time a person to watch the effects of the sea 
upon the beach, and to repair the first encroachments. This being 
done, the natural agents that are at work during ordinary weather 
will, as they have heretofore done, build up this intervening breach 
into hills, cover them with grass and bushes, and thus create an 
effectual barrier, probably the only one that can be created, to the 
encroachment of the sea. After shutting out the sea a useful survey 
may be made. 

For the work relating to this river I asked an appropriation of ten 
thousand dollars. 

There remains Newark bay to be spoken of. 

Here I directed my attention first, and principally, to the northern 
part of the bay, in accordance with the instructions of the department, 
and with what, I presume, was considered of most importance by the 
commercial and political persons interested. 

Enclosed is a map of the survey made of it. 

I propose here to deepen the west channel, in the prolongation of 
the channel of the river above, commencing at the upper end of the 
bar at about the reference (7.00 ;) retaining ibis as the minimum refer- 
ence in the centre of the excavated channel, giving it, between the 
horizontals of (6.00,) a minimum width of about 300 feet, and an in- 
creased width and depth at its entrance into the deeper water of the 
bay. This will give a minimum depth of about 11 feet 6 inches at 
ordinary high water. 

I show on the map the limits of this excavation. Its dimensions are 
about 4,500 feet long, 400 broad, 1 foot 6 inches deep ; giving about 
100,000 cubic yards of matter to be excavated. I am unable to 
estimate what this would cost, nor can I say whether it can be done 
cheaper by contract than by my own agents ; but I think it probable 
it can be done cheaper by contract. This, together with the necessity 
of my being absent on other duty, induces me to suggest that it be done 
by contract. I do not in any case deem any other local agent neces- 
sary than a trusty overseer. 

The proposed depth may not be sufficient to satisfy the present 
requirements of the Newark merchants, but it is as much, if not more, 
than can be done with the money, and I think will in time prove itself 
sufficient. 

An increased mass of tidal water will be introduced into the river, 
due to the increased water space created by this excavation. An 
addition to this again will be due to the increased facility presented to 
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the tidal flow, by which its velocity and consequently its momentum 
are increased. The tide is thus made to flow during a longer time, 
and further up the river. There will result from these causes both 
more tidal and more land water in the upper part of the river. This 
upon its ebb, will produce an increased scour upon the bottom, and 
remove to deeper water all the sediment whose gravity is not suffi- 
cient to resist its power. And this, I think, must not only prevent 
any diminution in the deptli ot tue west channel ; but if the quantity 
of flood tide be not diminished by causes which I will elsewhere 
indicate, it will maintain a greater permanent depth there. There 
are other suggestions I have to make ni this connexion most important 
to the commerce of these waters; more so to Newark, I conceive, than 
even the contemplated improvement on the Passaic bar. 

I made a survey of the southern part of the bay last fall ; the map of 
which, now in process of execution, has been delayed by my attention 
to other duties and by my illness. I was unable to make that survey 
as thorough or as large as I desired, first from the untimely desertion 
of my assistant surveyor, and also from the severity of the wind blowing 
over the open bay. I send a trace from a const survey map instead. 

By reference to this, it will be seen that the tide flows by two narrow 
channels east and west into the southern extremity of the bay. The 
two currents of flood meet west of Shuter's island, where there is, in 
consequence, a bar — a narrow, intricate channel, or, in other words, a 
serious obstacle to the progress of the tide through this western channel. 

The larger mass of flood that fills Newark bay and its tributaries 
comes through the eastern channel. Previous to getting into the bay 
it hcLs to round the acute angle of Bergen point. From this there 
(extends, for some three or four hundred feet out, a rocky shoal, some- 
times dry at low water ; on the extremity of this a solid pier for a 
light-house has been constructed. 

All along both shores of both narrow channels, constructions, various 
in kind and magnitude, are constantly being made between high and 
low water. 

Art and nature here combine to inflict injury upon the commercial 
value of these waters, only excelled by that which they threaten lor 
the future. They usurp and diminish the natural water space ; they 
obstruct the flow of the tide and shut out the flood; in all their rise, 
diminish the quantity of water that reaches the upper country. New- 
ark bay and its tributary rivers form a grand reservoir for the reception 
of the flood, which, by its ebb, keeps open the navigable channels of 
the rivers, of the bay, and of those its two channels to the sea. The 
more water there is admitted into the reservoir, the more thoroughly 
will all these navigable channels be kept open ; and the more thoroughly 
the two tidal ducts are kept open, the more water will there be admitted 
into the reservoir. The reverse is also true. Any eflfect, good or bad, 
produced upon one is immediately transmitted to the other. The reser- 
voir and its two tidal channels are so intimately dependent upon each 
other, that any change proposed for one necessarily involves a study 
of both. 

It is not my province to suggest remedies for injuries inflicted by the 
artificial obstacles spoken of above. I, however, solicit attention to 
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them as a growing evil, pregnant with results of the utmost importance 
to the future value of these waters, and especially to the commercial 
interests of Newark. 

The natural obstacles mentioned above are, however, within reach 
of the engineer's remedies, and may easily be improved; and, this 
being done, much, I conceive, will have been clone to obviate the inju- 
ries otherwise resulting. In fact, every consideration I can observe 
demands that the first and principal efforts of improvement be directed 
to the southern extremity of the bay. An improvement made there is 
a growing benefit extended to the whole course of the tide that flows 
through it. I am of opinion that, if the obstacles to the entrance of 
the tide were in some degree removed, very little money would be 
required for other localities. The bottom of the Passaic and the bar at 
its mouth is of soft mud, and must yield to the increased scour that 
would be created by this alone. By this means alone we abate a grow- 
ing obstacle to the navigation of the Passaic, to which I solicit attention 
now. By reference to the map, it will be seen that a shoal exists in 
the middle of the river at the bend. This, I am told, is increasing, 
and is the cause of much annoyance. It is, in my opinion, an evi- 
dence that the closing of the tidal way around Staten island is dimin- 
ishing the quantity of tide that reaches Newark. 

My study of the subject convinces me that the obstacles to naviga- 
tion of Newark bay that exist at its southern extremity demand the 
first and principal attention in any contemplated improvement of it. 
For this I now ask twenty thousand dollars. Next in importance is 
the bar at the mouth of the Passaic, now proposed to be dredpfed. If 
these t^vo works are executed with tolerable enect, the shoal in the bend 
of the Passaic will, I think, disappcEir; the navigable channels be deep- 
ened; and the level of low water be materially lowered. This will render 
it necessary to cut off the tops and edges of some oyster-beds that now 
exist in the channel of the bay, which, though now not in the way, will 
then become obstacles of moment. These may also be a nucleus for 
that shoal in the river, only to be removed by dredging. For both 
these I presume five thousand dollars will be sufficient. I am of opmiou 
that if some latitude be left, by the law appropriating for this purpose, 
as to the special locality where the money shall be applied, the interests 
of commerce will be consulted thereby. A more thorough acquaint- 
ance may bring to light localities more important than those specially 
designated in the law. I recapitulate — 

Cranberry inlet. — I solicit orders to visit that locality this winter, and 
suggest that an appropriation of ten thousand dollars be asked of the 
present Congress, with some latitude in the phraseology of the law 
appropriating. 

Shewshurij river, — I suggest that money be first expended in building 
up the beach along its lower part into a barrier against the inroads of 
the ocean ; that the scour of the river be assisted by raking, to remove 
the foreign sand from its bed; and that a survey be then made. For 
this I sugirest that an appropriation of ten thousand dollars is wanted. 

Newark bay. — Bar at the junction of the Hackensack and Passaic 
river^. I propose dredging the channel of the river across this bar, to 
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get a minimum width of 300 feet, and a minimum depth at ordinary 
high water of 11 feet 6 inches. This is to be done by contract. 

In the southern extremity of the bay, I suggest the amelioration of 
the bar and the rocky ledge, that present the most serious obstacles to 
the entrance of the tide into the bay and rivers. This locality, in my 
opinion, demands the first and greatest effort at improvement. 

I sugi>est the subsequent removal of the shoal now forming in the 
bend of the Passaic, and dredging the oyster-beds in the channel of 
the bay. For these works I ask twenty-five thousand dollars. 

I prefer not entering yet into any details as to the mode of operating 
in the southern extremity of the bay, nor do I suppose it yet necessary. 

In anticipation of this system of river and harbor improvements 
being continued, I suggest that tide-gauges be established at different 
points of the same tidal course. If this is approved, I would establish 
one at Newark, and one on each of the channels by which it commu- 
nicates with the sea. A record of observations being kept will show 
the effect of any work done in the channel upon the tide. 

During my recent surveys I used a sloop belonging to Major Dela- 
field's works : this he will need himself next spring. I shall, therefore, 
be under the necessity of hiring a similar one, not only as in all cases 
the most economical, but in some places the only mode of conducting 
my operations. 

If the suggestions contained in the above report are sanctioned, 
I propose during the early spring doing the work at Shewsbury; 
during summer, that in Newark bay and at Cranberry inlet. This is 
suggested by the weather. I can work satisfactorily at Shewsbur}^ 
w^hen nothing can be done at the other places. 

I have the honor to be your most obedient servant, 

M. HARRISON, 

Lieutenant of Engineen 

Brevet Brig. Gen. Jos. G. Totten, 

Chief Engineer^ Washington. D. C. 



APPENDIX V— 1. 

Engineer Department, 

Washington^ February 16, 1853. 

Sir : I have the honor to submit for your consideration the project 
of Lieut. Harrison, corps of engineers, for the removal of the bar at the 
junction of the Passaic and Hackensack rivers, in Newark bay, New 
Jersey. 

This project has been considered by the board of engineers of river 
and harbor improvements; and their report, which is approval of 
Lieut. Harrison's views, is also herewith. 

The proposition is, to dredge the channel of the Passaic river across 
the bar, at the junction of the Hackensack and Passaic, to get a mini- 
mum width of three hundred feet, and a minimum depth, at ordinary 
high water, of 11 feet 6 inches. This is to be done by contract. 

I propose, with your approbation, to instruct Lieut, Harrison to pro- 
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ceed with this work, by opening a channel through this bar of one 
hundred feet in width, and of such depth (not exceeding 11 feet 6 
inches) as the present appropriation will secure; the balance, if any, 
to be applied, together with any additional means that may be provided 
by Congress, to increasing the width of the cut to that proposed by 
Lieut. Harrison. 

With the view of entering into a contract for the work, I will call 
upon this oflScer to prepare the usual advertisement, and forward it for 
examination and issue from this office. 

Two traced maps, explanatory of the project, accompany this com- 
munication. 

Very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brev. Brig. Oeneral and Col. of Engineers. 

Hon. C. M. Conrad, Secretary of War. 

Approved February 21, 1853. 

C. M. CONRAD, 

Secretary of War. 

The officer was instructed to carry the project, as approved, into 
execution accordingly* 



APPENDIX W. 

Engineer Office, 

New York, October, 1853. 

Sir: I hare the honor to report, regarding the Shewsbury river, as 
follows : 

September, 1853. — The work was commenced at the entrance of the 
river into New York bay, and thence pushed up the river to the point 
of junction of its two branches — ^the North and South Shewsbury. 

From this point the directions of both branches withdraw from the 
ocean ; and the channels of both, as I learned from the people and 
pilots on the river, remain permanent in depth and direction, and there 
are no difficulties to their navigation by the vessels built for the pur- 
pose. Below this point, however, the bottom consists of loose sand, 
that changes its position with every change in the motion of the water, 
and the channel changes in depth and direction with every tide. It is 
in this distance that all the difficulties occur, and here the aid of art is 
specially required. Deeming this the most important part of the river, 
and thinking it necessary to make its pecuUarities, at least, known to 
the department this year, I labored to complete its survey this month, 
and succeeded in doing so. Want of time prevented my prosecuting 
the survey of the river beyond in time to submit it in my annual report. 
It is unavoidably deferred till later in the year. 

The sand beach that separates the river from the ocean, along the 
greater part of this distance, is only a few yards wide, and so low, 
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that an east wind on a full tide brings the waters of the ocean over it 
into the river. This is the source of the changes that occur in the river, 
and the occasion of all its difficulties of navigation. 

The rush of water across the beach necessarily brings with it greater 
or less quantities of sand, which are deposited in the bed of the river. 
This diminishes the velocity and the quantity of the flood, and, of 
course, the scouring power of the ebb— the only power by which it can 
be removed from the river ; two results may, and in fa<}t do, occur at 
different times, depending upon the strength of these two agents — ^the 
one irregular and extraordinary, tlie other periodical. When the first 
power acts for a long time, or with more than usual strength, an "inlet" 
opposite the mouth of the north branch may be the consequence, and 
the river discharges itself immediately into the ocean. In the course 
of time this inlet moves gradually towards Sandy Hook, till the river 
resumes its original and present channel, and empties into New York 
bay. The second result may be, that an inlet is not formed, but the 
quantities of sand washed over into the river be gradually carried down 
by the ebb, and deposited near the river's mouth, when the velocity of 
the current of ebb diminishes, and its scour is not sufficient to transport 
it further. By this action the river's course is being gradually carried 
out, and the scouring power of the ebb increased, till another easterly 
storm brings over new quantities of sand, which must in the same 
manner be transported to, and deposited in, deep water near the 
entrance of the river into the bay. Spermaceti cove, for instance, is, 
and for years has been, shoaling. This is, doubtless, in some degree 
due to the deposition in it of sand, brought out of the river on the ebb. 

This is a succinct history of the changes that have occurred in this 
river. The same order of things continues now, and will continue, 
till something is done to protect the river from the inroads of the ocean, 
and prevent the introduction into the river of new quantities of sand 
from the beach. 

The sand that is introduced by the flood will be removed by the ebb; 
and if any facilities are given to the entrance of the flood, and its flow 
up the river, the power of the ebb will be increased, and the river 
must be deepened, and be rendered more permanent in its direction. 

The work to be done to improve the navigation of this river is, first 
to build up the low and narrow beach separating it from the ocean, 
then to give a gentle and regular curve to its channel. To facilitate 
both these objects, some sand should be removed by dredging from the 
bed of the river, and deposited on the beach. 

There is an abundant growth of cedar in the vicinity. If the brush 
of this were spread over the low parts of the beach and picketed 
down ; if parallel brush fences were built, and the dredged sand de- 
posited on the horizontal layers of brush, and between the fences, the 
Deach would probably build itself up in a few years, as it has done 
already at each extremity of this length. It should be constantly 
watched, and the first injuries repaired. 

The amount of tonnage owned on the two branches of the river, 
in small sail vessels and steamboats, is about five thousand tons. 
Their business consists in the transportation of produce, lumber, mer- 
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chandlse and passengers, and is estimated to amount in value, for a 
year, to seventeen hundred thousand dollars. 
I have the honor to be, very respectfully, your obedient servant, 

M. HARRISON, Lieut, of Engineers. 
Brig. Gen. Jos. G. Totten, 

Chief Engineer^ Washington City. 



Engineer Office, New YorTc^ Octohevj 1853. 

Estimate of funds required for the improvement of the TUivigaXion of Shtws^ 

bury river J New Jersey. 

Material, (brush and lumber) $1,000 

Labor 4,000 

Dredging, by contract 6,000 

10,000 



M. HARRISON, Lieut, of Engineers. 



APPENDIX X. 

Engineer Office, 

New York^ October^ 1863. 

Sir ; I have the honor to report, regarding the survey of Cranberry 
inlet, as follows : 

Augustj 1863. — By reference to a map of the State of New Jersey , it 
will be seen that from the neighborhood of Cape May to that of Sandy 
Hook there extends along the coast a sheet of water separated from the 
open sea by a narrow strip of sand beach, and communicating with it 
by openings across this beach at several different points along its 
length. Cranberry inlet was, some forty years ago, almost the most 
northerly of these inlets. It was the inlet of Barnegat bay, nearly op- 
posite the mouth of Sims' river, and some ten miles south of the Mite- 
deconk river. Though the locality is still called Cranberry inlet, it is, 
and for nearly forty years has been, high sand beach, presenting no 
advantages whatever either for making or maintaining an opening. 
Since the closing of Cranberry inlet, Barnegat inlet, twenty miles soutti 
of it, has formed the communication of Barnegat bay with the sea, and 
the only route of vessels from any part of Barnegat bay to get to sea. 
The geography of the localities will show that all the country on and 
near Barnegat bay, and the rivers emptying into it, are very much in- 
terested in getting a canal from the head of this bay into Squam river. 
It will very considerably shorten the time to their market, diminish the 
sea risks, enable them to put small steamers on the route from the bay 
to New York city, and thus develop the resources of all this country, 
open a new source of supply to the towns on New York bay, and offer 
increased facilities and cuminished risks to all coasters from the south 
trading to New York. 
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The inhabitants of all the seacoast country of New Jersey are inter- 
ested in this measure, as the first and most important work towards 
getting an entirely inland navigation from Cape May to Sandy Hook. 

The survey of Cranberry inlet was commenced in August, ^d very 
soon completed, giving the conviction that the result of my labor ia 
survej'ing this locality alone was of no avail for any useful purpo^, 
unless the survey was extended to embrace other localities and parts of 
the baj'^; and that it was unwise, if not indeed impracticable, to reopea 
an inlet here. If, as was presumable, the law making the appropri- 
ation for this survey had in view the subsequent improvement of the 
navigation of the bay, the survey was necessarily to be extended, in 
order to get positive information upon the whole question, and not 
merely negative information of one particular locality. 

This opiniou of mine, regarding Cranberry inlet, I found, was that of 
the inhabitants of the adjacent country most interested in the navigation 
of the bay and best acquainted with it. They had of themselves 
attempted to make an opening across the beach near the former inlet, 
but were unsuccessful. It filled in as soon as the water began flowing 
through it, and it became manifest to them that an inlet could not be 
made and maintained without very great expense, even if at all ; that 
any work in this sand, exposed to the accumulated power of the ocean, 
must be of doubtful duration. Hence a change of ideas as to what was 
best to be done, and hence, too, their petition to Congress ; in answer 
to which it is supposed the appropriation of the survey of Cranberry 
inlet was granted. 

A consideration of the facts mentioned above, and of the interests 
involved, induced me to extend the survey, so as to include the bay, 
from a line a little south of the mouth of Sims' river to the head of the 
bay, being a length of from ten to fifteen miles. This, however, was 
confined to soundings to define the position of the channel, triangula- 
tions to determine the position of the most prominent points ot the 
shore, depending upon the coast survey maps for the details of the 
country, the minor bays and the tributary streams. My survey was 
completed early in September. 

From the head of the bay to Squam river there is a distance ot 
about two miles across a country very slightly elevated above the level 
of the bay waters. Along one line of this intervening space two or 
more ponds occur, constituting almost a natural communication be- 
tween the waters of the bay and Squam river. The construction across 
this tract of intervening land, of a canal deep enough for the coasters 
navigating Barnegat bay, would be by no means an expensive under- 
taking, and the work could veiy readily be rendered permanent. It 
is quite possible that the additional receptacle for the tidal water 
through Squam inlet, thus opened, must induce a greater flow through 
it, and permanently improve its condition. In this improvement all the 
country bordering on Squam river is deeply interested, not only as 
regards trade, but the health of the country depends on it. At certain 
seasons, Squam river and the tide through the inlet are not sufficiently 
powerful to keep the inlet open. The waters of the river are dammed 
up, stagnate in its bed, and generate disease over all the adjacent 
country. 
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Among divers projects llmt may present themselves lor the improve- 
ment of the navigation of Bainc gal bay, I see no one thxit promises so 
well as that of this proposed canal uniting this bay with Squam river ; 
I see no one that promises to become permanent at so little cost; I see 
no one supported by so large a uumber of persons, or opposed by so 
few. I consequently respectfully recommend it to the favorable con- 
sideration of the chief engineer. 

I enclose a copy of the p(»tition of the inhabitants of Sims' river vil- 
lage to Congress. It makes known their views upon this question. I 
attach other statistical information bearing upon it : 

*• The number of vessels ti'ading out of Bju-negat inlet is fifty-five, of 
from forty to one hundred tons, exclusive of a large number of vessels 
of larger size, owned by the inhabitants of the country adjacent to Bar- 
negat bay, and trading to southern ports, and frequently entering Bar- 
negat inlet lor a harbor — ^all, together, employing about eight hundred 
seamen. 

" The amount of tonnage in small vessels belonging to Squam river is 
1,688 tons, and the annual vfduc of the trade between Squam and 
New York city is estimated at about six hundred thousand dollars^ 
($600,000.") 

The range of tide in Barnegat bay, in its upper reaches, is about 
eight inches. In Squam inlet it is about four feet six inches. There is 
a bar near the mouth of Squam river which requires dredging ; this 
being done, it will facilitate the entrance of the tide up the river, and 
increase the power of the ebb and improve the condition of the inlet. 

There are shoal places in Barnegat bay which require dredging, and 
the channel would be very much improved by being straightened. I 
have not yet had time to get the information I desire regarding the 
range of tides at Barnegat inlet, and the action of the meeting of the 
currents of flood entering by two different inlets. I shall hope to do so 
in a few days, in accordance v^'ith the sanction of the department* and 
will transmit it as early as possible. 

I attach a problematical estimate for executing the work sviggested 
in the above report. 

I am, very respectfully, your obedient servant, 

M. HARRISON. 
Lieut of Engineers* 

Brig. Gen. Jos. G, Totten, 

Chirf EnginecTf Washington^ D. C 



Engineer Office, 
New Yorkf November 6, 1853. 

Estimate of funds required for the improvement of the navigation of Bar^ 

negat bayj New Jersey. 

For dredging the shoals in Barnegat bay, and straightening its 

channel $2a,0(M) 

Part ii— 23 
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Constructing a canal from the head waters of Bamegat bay 

to Squara river $20,000 

For dredging in Squam river 10,000 

Total 50,000 



M. HARRISON, 
LietU. of Engineers. 



APPENDIX Y. 



Fort Delaware, 

December 13, 1852, 

Sir : Accompanied by Lieutenant Casey, I have just returned from 
a visit to Little Egg harbor, New Jersey, made in obedience to your 
instructions of the 6th of November, with the view of examining the 
present condition of that harbor in reference to the public works, and 
to navigation, &c. I shall now proceed to submit the result of my 
examination. 

Ever since I received your instructions placing me in charge of the 
repairs of the public works at Little Egg harbor. New Jersey, it has 
been my aim to discover what works had at any time been constructed 
by the United States at that point. I succeeded in picking up orally some 
knowledge on this head from various individuals and reliable sources, 
but I have derived most of my information from a report of Lieutenant 
A. P. Allen, topographical engineers, made to Major Bache, of the same 
corps, and dated November 11, 1839 — a copy of which was furnished 
me by Major Bache. 

It appears that Major John L. Smith, of the corps of engineers, in 
1837, or thereabouts, built four jettees of small piles, brush, sand, and 
sod, perpendicularly to the shore of Tucker's island, which at the time 
covered the harbor seaward, with a view "to prevent the rapid wasting 
of the beach by the abrasion of the surf." Three of these jettees were 
immediately carried away, leaving only one in existence at the date of 
Lieutenant Allen's report, and of this some vestiges are yet to be seen. 
" In 1838 and 1839 there was constructed 7,869 lineal feet of brush 
fence, running in parallel lines lengthwise the island, and conforming 
as nearly as possible to the direction of the surf — one line situated near 
high-water mark, and the other occupying a line almost central of the 
island." The object of these fences, as stated in the original report 
recommending their erection, was "to serve as a receptacle for the 
drifting sand, and become the nucleus of a more permanent protection." 
Lieutenant Allen made a survev of Tucker's island, which, on cum- 

Sarison with a map to which he refers of a survey made under the 
irection of Major Bache ten years before in 1829, showed that the 
island during that period lost on an average 400 feet along the seashore. 
Lieutenant Allen states "that these fences do not guard against the 
principal danger, which, as has often been suggested, lies in the gradual 
undermining of the beach by the surf— a process of destruction which 
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must continue lo go on in spite of all works founded above high-water 
mark." I have seen neither of the maps referred to by Lieutenant 
Allen ; but the coast survey chart doubtless gives a correct delineation 
of the shore lines, as well as those of the channel, in 1840, only a year 
subsequent to his survey. I cannot learn that any other public works 
were ever constructed at or near this harbor by the United States than 
those described in Lieutenant Allen's report. The harbor at this point 
prior to 1850 was an inner bay, protected seaward by Tucker's island, 
or Short beach, having its egress by channels to the southward of the 
island called the " New inlet." The object of all the pubUc improve- 
ments was to preserve the island, thus forming a natural breakwater, 
from the destruction with which it was threatened by the rapid en- 
croachments of the sea. In 1860 the sea broke across the island, and 
by October, 1851, had cut a new channel, called the "Little inlet," 
aflbrding not less than eight feet water through it from the harbor to 
the sea. 

In company with Mr. Thompson, collector of the port; Mr. Farrar, a 
citizen of Tuckerlon, largely interested in the coasting trade ; the light- 
house keeper, and an intelligent fisherman by the name of Horner, who 
was in the employment of the coast survey party at the time of their 
survey, I visited Short beach, or Tucker's island, on Wednesday, the 8th 
instant. The accompanying sketch, made by Lieutenant Casey on a 
tracing from the coast survey chart, gives a fair description of ihe con- 
dition of the island and the site of the old harbor as we found them. 

The changes undergone have been so thorough and radical, it is 
quite clear to my mind that it is no longer practicable to repair or re- 
construct the public works heretofore made with the sole view of pro- 
tecting Tucker's island from the sea. The island itself has been cut in 
two, and there is a deep inlet running across the very site of the line 
of works erected for its preservation, and which this appropriation 
seems to have been intended to repair. These changes appear to be 
still going on, not having settled into that degree of stability which the 
harbors and inlets on this coast often assume for a term of years. I 
observed a continuous line of breakers across the entrance into the 
" Sod channel," whilst there was a wide and smooth opening across the 
bar of the "Little inlet." The south channel, formerly the main inlet, 
has been abandoned for several years. It is indeed quite possible that 
all the inlets to the south of the old island will fill up, and tnat the inlet 
which has been opened across the island, called the " Little inlet," will 
eventually become the principal channel. Whilst this island is under- 
going such a rapid process oi destruction at both ends and through its 
middle, the beaches to the north of it are making south w£u*d, and those 
to the south of it are wasting on their northern ends. 

A correct and full survey, furnishing a new chart, buoys to mark the 
channel of the "Little inlet," and beacons on the shore — ^works appro- 
propriately devolving on the Coast Survey and Light-house board — 
would prove most useful, and are indeed actually called for by vessels 
frequenting or running into Little Egg harbor; but I must say that any 
such works as may properly be termed harbor improvements, would, 
as far us I am competent to judge, prove to be futile and worthless, and 
their construction only result in a wasteful expenditure of public money. 
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The site of the present light-house must inevitably follow the fate of 
the island ; but it is moreover threatened by some sudden encroach- 
ment of the sea through a breach in the sand, which timely and vigilant 
care would effectually guard against, by closing these breaches as they 
are formed with a few cords of brush, pinned down with short p?les. 
The light-house keeper, under the direction of the collector of the port, 
could, with the expenditure of a small sum in every quarter, do every- 
thing, short of the expenditure of a sum which I shall not pretend to 
estimate, that it is possible to effect towards the preservation of the site 
of a structure which did not originally cost over S5,000. 

I shall require fifty dollars of the appropriation for the repairs of the 
public works at Little Egg harbor, to cover the expenses of my late 
examination. 

Respectfully submitted. 

JOHN SANDERS, 
Brevet Major of Engineers. 

Gen. Jos. G. ToTTEx, 

Chief Engineer, fVashington, D. C. 



APPENDIX Y— 1. 

Office of Delaware Breakwater, 

Philadelphia, April 30, 1853. 

Sir : In conformity to your instructions, I last week visited Little 
Egg harbor, to examine its present condition in reference to the public 
works and to navigation, and to form an opinion as to the manner of 
applying the recent appropriation for "repairing the public works" at 
that place. 

For an account of those works and their present condition, I would 
refer you to the report of Major Sanders, of December 13, 1862. 

No material change in the general outline and character of the bar* 
bor appears to have taken place since the date of his report, and I have 
therefore adopted his sketcn ; but, to represent more fully the actual 
condition of things, I have prepared the accompanying sketch, on which 
the rapidly forming spit from the extremity of Long beach is approid- 
mately laid down, and the outline of the harbor, from the coast survey 
chart, is sketched in red. 

A reference to this sketch will show the breach which has been 
formed through Tucker's island, and the new channel thus created into 
the harbor. 

It will also show that the " Sod channel," mostly used at the date of 
the coast survey, has filled up; that the east channel remained as 
good as ever, and is now principally used, (and its character is said to 
have been unchangeable since first known,) and that the south chan- 
nel is still good, though not much used. The position of the sand-spit 
or shoal, formed in connexion with the new channel through the island, 
is also exhibited, and the southern extension of Long beach laid down 
approximately. 
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The appropriation made is for " repairing of public works at Little Egg 
harbor;" and to ju<lge how or where to apply it, it must be observed — 

1. That the event which these public works were designed to pre- 
vent has actually and irremediably occurred. 

2. That the "public works" themselves have been mostly swept 
away — a few detached portions of the brush fence only remaining. 

3. That the harbor has as yet suffered no injury whatever, either as 
a harbor or in the facility ot ingress and egress; nor does the present 
aspect of things threaten any deterioration in either of these particulars. 

4. That in the past few years very considerable changes have oc- 
curred, which have deranged the old regimen of the harbor, and the new 
one has not yet fully developed itself; hence we cannot intelligently 
design any considerable system of works, (if otherwise desirable,) for 
we know not which way nature is working. Moreover, the wording of 
the law making the appropriation is such that it does not appear to me 
applicable to any new system of works. 

I concur, therefore, fully with Major Sanders in the conclusions he 
arrives at in his report. 

The observations of the last twelve or fifteen years have gone to 
show that the beach of Tucker's island had receded several hundred feet 
before the breach though the island actually occurred ; and as the 
northern extremity of the island at the same time was carried away 
rapidly, it has been assumed that the whole island was in process of 
being destroyed. 

I have no experience as to the action of the sea upon this coast, but 
I am not aware that the sea is encroaching upon it. The mere action of 
the waves of the sea, however violent, will not (after having cut it down 
to the proper slope) destroy a sand coast unless aided by lateral currents. 
Every inlet produces local currents, which modify the action at its par- 
ticular locality. Such local currents, of much complexity, must have 
always existed at Little Egg harbor, as the various directions of its 
numerous channels or outlets and that of "Old inlet" will show, by 
mere inspection of a chart. Without a knowledge of these currents it 
is impossible to form any system of protection ; and parallel lines of 
works can have no effect unless they go very deep and are constantly 
watched. 

Why the shore line of Tucker's island has been rapidly abraded, 
while that of Long beach has remained comparatively permanent, 
it is not worth while to conjecture ; but the abrasion ot the northern 
extremity of the island seems to me to be sufficiently accounted lor 
by the current which has been thrown upon it from the inner bay, by 
the elongation of the southern extremity of Long beach, aided by the 
waves of the ocean and of the bay from the northward. This latter 
evil seems now to be correcting itself. Old inlet is now almost com- 
pletely obstructed. The spit from Long beach reaches within a little 
over a mile of Tucker's island, and connects itself with the island by 
a wide bar, without channel, on which breakers form in smooth weather. 
The waters which once flowed through tbis pass find their vent through 
Little inlet and the southern channels ; and my impression is, that the 
northern portion of Tucker's island will soon connect itself perma- 
nently vmti Long beach, and be maintained by the same law which 
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now maintains and extends Long beach. Hence I conclude that there 
will always be land where the hght-bouse now stands, though I dunot 
mean to convey the idea thereby that the building is perfectly secure. 
I know not the depth of its foundations, (and they are probably superfi- 
cial,) and the surface of the island where it stands, may be yet carried 
away. According to the statement of the light-house keeper, sotb lb 
or 100 feet of high bank has been eaten away in the last eighteen moatk, 
and as much more abrasion will bring the sea to the foundations of the 
light-house. 

There are also " swashes" cut through the high part of the island 
near the light-house, and an easterly or southerly storm of long dura- 
tion might make a clean passage, and perhaps endanger the structure 
from this quarter. 

The appUcation of a small sum to restoring the brush fence m the 
vicinity of the light house, and (if the thing is practicable) to protect- 
ing the shore in front of the building, might be expedient; though this 
latter object does not come within the scope of the law. 

The light is said to be of Uttle or no use where it is ; and if so, iu 
loss would not be a subject of regret. 

In conclusion, I would say that a resurvey of the harbor, and pro- 
viding sufficient buoys or beacons for marking the entrances, is what, 
in the present state of things, is most required. 

To devise works which must protect the light-house seaward, would 
require a further examination, which I will make should you direct it. 

I am, very respectfully, your obedient servant, 

J. G. BARNARD, 

Brev. Major of Engineen. 

Gen. Jos, G. Totten, 

Chief Engineer, ^t.j Washington, D, C. 



APPENDIX Z. 

Philadelphia, February 16, 1863. 
Sir: I have to submit, for consideration of the board of engineers, 
the following report and project for the *' continuation of the Delaware 
breakwater," 

The present condition of the work may be briefly stated as follows: 
Commencing at the west end of the breakwater proper, and foUow- 
ing its length eastward, 986 feet are completed to full dimensions of 
16 feet above low water; thence 321 feet are raised within an average 
of 6 feet of full height; thence 217 feet are completed to full height; 
thence 427 feet are raised 8 feet above low water; thence 267 feet are 
completed; thence 345 feet are raised from 8 to 9 feet above low water. 
At either end of the above limits there is an irregular slope to low- 
water line: on the west, of 18 feet; on the east, of 26 to 30 feet base. 
The actual length, therefore, of what may be called superstructure of 
existing work, is 2,662 feet, or 864 yards. (The dimensions of work 
are stated with slight variations in different reports, but the above are 
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•from recent measurement; the same remark being applicable to the di- 
mensions, which will be given, of the ice-breaker.) 

The number of cubic yards required, therefore, to complete this por- 
tion of the breakwater to 16 feet above low water, would be 2,140 
cubic yards for the first unfinished portion, 4,128 for the second, and 
3,978 for the third; or, in all, 10,246 cubic yards. 

I find, in the records of the work, no data by which to estimate the 
number of tons of stone actually required per cubic yard of volume. 

Major Bache estimates the quantity ot stone for the above work at 
17,687 tons, which is very nearly Ij (1.716) tons per cubic yard, and 
(estimating the specific gravity, of the stone at 2J) very nearly equal to 
the absolute weight of a cubic yard volume of stone, making but very 
small allowance tor the interstices in the mass. 

Taking this estimate, however, as an ample one, it requires 3,674 
tons of stone for the first section, (unfinished,) 7,090 tons for the secondi 
and 6,826 tons for the 3d section, in the order above mentioned. 

The superstructure of the ice-breaker is in the following condition : 
Commencing at the west end, there are 219 feet from 10 15 feet above 
low water; 475 feet, about 9 feet above low water; 63 feet, 15 feet 
above low water; 413 feet, 7 feet above low water; 195 feet, 11 feet 
above low water; 45 feet, 15 feet above low water; and irregular 
slopes down to low water at each end — at the west end, of 22 feet; and 
at the east, of 33 feet in length. The actual length of the superstruc- 
ture, exclusive of these slopes, is 1,410 feet, or 470 yards. 

The height to be given to the ice-breaker appears to be still an un- 
settled point. When the work was originally planned, 9 feet was the 
highest tide known to the commissioners ; and upon that they fixed the 
height, both of the breakwater proper and ice-breaker, at 12 feet. Dur- 
ing the progress of the work, however, the tide was known to rise as 
high as 12 feet above low water. This induced a change of profile, 
and three feet height were added, giving a total height of 15 feet; no 
doubt, so far as the breakwater proper was concerned, an important and 
necessary change. But there seems to have been some fluctuation of 
opinion, among the different officers who have had charge of the work, 
as to the necessity of applying this increased height to the ice-breaker, 
and even as to the necessity of raising it higher than 10 feet. 

On the profiles of 1836, this increased height is sketched on the 
original profile; and, as has been seen above, some portions of the 
work have actually been carried to this height But it would appear 
also, from the letter-book, that the necessity of it has not been gen- 
erally concurred in. 

In describing a severe storm of the 15th, 16th, and 17th of March, 
1843, Major Bache uses the following language: 

"It will be seen, from the foregoing statements, that, although the 
winds which prevailed during the gale were from the quadrant includ- 
ed between northwest and northeast, the winds of all others to which 
the ice-breaker is most exposed, the stone on that work, as far as the 
examinations could determine, had not in any case been displaced. 
The attention of the bureau is called to this fact, as confirmatory of the 
opinion expressed, in the last annual report, of the breakwater, that the 
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elevation of the ice-breaker should be limited to 10 feet above low 
water, instead of 16, as originally proposed," 

And his estimates are founded upon that height down to lS49,when 
he modifies the item for the ico-breakcr, so as to provide for a height of 
12 feet. But, although he describes several storms since the one above 
mentioned, he does not, so fnr as I can discover, ffive anywhere the 
grounds for this change, which is in op{)osition to his strongly reiterated 
opinion that 10 feet was sufficient. The decision of the question is not 
important in reference to the present appropriation, as it is quite inad- 
equate to finish the more important work on the breakwater proper. 

Assuming the intended height to be 12 feet, I estimate the numbered 
cubic yards of stone, required for completion, to be 5,015. Major 
Bache estimates at 9,054 tons the quantity of stone necessary for that 
object, which would allow li tons per cubic yard. 

The quantities of stone above given for completion of the superstruc- 
ture must be made up entirely of large stone, weighing two tons and 
upwards — the standard which has always been adopted. 

Besides the above, there are some deficiencies in profile, below low- 
water line, of no great amount, and which I cannot estimate, which 
will require a certain quantity of small stone. There are also three or 
four holes, of considerable extent, cut in the bottom by the action of 
the currents, which it is considered important eventually to fill up; and 
the quantity required therefor, as estimated by Major Bache, is 15,827 
tons. 

For completing the work, therefore, on the present bases, to 15 and 
12 feet heights, requires 42,468 tons of large and small stone; and the 
estimate for procuring and depositing the same, with all contingencies, 
is communicated to you, as taken from Major Bache, by lettt^r of the 
6th instant. 

The amount is stated at S137,910 

Of which there is now appropriated 30,000 

Requiring to be appropriated 107,910 

Although having no immediate bearing upon the manner of applying 
the present appropriation, it is thought proper to make some allusion to 
the changes which have taken place in the bottom. 

As early as 1S34, the fortnntion of a considerable shoal caused the 
War Department to order a board of survey, and, upon their recom- 
mendation, all further extension of the longitudinal dimensions of the 
structure was suspended, and the operations thereafter were confined 
to completing the parts commenced up to their intended height. The 
present structure is, in consequence, unequal in extent to the workorig- 
mally designed, the breakwater proper lacking 346 yai'ds and the ice- 
breaker some 30 yards of their projected lengths. 

I cannot ascertain exactly where these deficiencies are, as compared 
with the original design; but am inclined to believe, that that of the 
breakwater is on the western end towards the cape. On this supposi- 
tion, however, it is necessary to suppose that the ice-breaker is some 
100 yards westward of its intended position; for Major Bache states 
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the gap between the two works to be 457 yards, while by original plan 
it should have been 350. Lane's surv'cy, however, gives this gap jibout 
400 ; and Smith's map of the shoals, in 1834, gives it exactly 350 yards. 
I presume, however, Major Bache's statement is correct, as I beJieve 
it IS taken from measurement. This would make the breakwater want 
100 yards on its eastern and 246 yards on its western extremity, to 
bring it up to the original design. But this idea is no longer entertained ; 
and the change of location, if there has been one, is beneficial, as ves- 
sels ^Hi^till sny of the entrance between the breakwater and the cape, 
(thouK^now without cause,) and the gap is considered none to wide for 
an entrance- 

The progress of the shoal was quite rapid till about 1S34 or 1836, 
and was even perceptible as late as 1842, though becoming firmer in 
its character, as if the new regimen of the harbor was permanently 
established. Since the latter date I cannot find any evidence that any 
material change has taken place; and the opinion of those wb^ have 
been connected with the work, and of the inhabitants of Lewis, is that 
there has been none. 

As soon as I have the means at my disposal, I propose to make a 
survey, by which the changes since 1842 can be known. The matter 
has, however, no important bearing upon the application of the present 
means. 

My project for the application of the $30,000 now in hand will be 
governed by the fbUowmg considerations. The greatest degree of effi- 
ciency to the harbor should be obtained that the means will admit. 
The breakwater proper, furnishing the principal protection, should be 
raised to its full height through as great an extent as possible. This 
requires nothing but large blocks, though some small stones might be 
used with advantage, I should think, in fitting the interstices. 

The only other application for small stone is, for filling out some 
deficiencies in the profile, and for filling the holes in the b )ttom, at the 
end of the structures. To do this completely, would require, according 
to Major Bache, 16,827 tons of stone; more than the present appro- 
priation would procure. From the best information I could get, these 
holes have not changed materially for many years, and it is not be- 
lieved that they endanger the structure. As it is, however, necessary 
to receive a certain portion of small stone with the large blocks, I 
have included a proportion of one-sixth the whole amount to be Jip- 
plied around the ends of the breakwater, and as before stated. The 
estimated application of the appropriation will, therefore, be as follows : 

6,000 tons of stone in blocks of two tons and upwards, at 

$3 $18,000 

1,200 tons in pieces less than i ton, at $2 60 3,000 

Machinery— 2 cranes, at $600 1 ,200 

2 capstones, at $40 80 

6 mooring buoys, at $20 120 

3 boats 360 

chains, ropes, blocks, and other machinery 600 

instruments 200 
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Services — 1 overseer, per month at $100 $100 

2 crane masters and inspectors of stone ... 120 

1 rigger 46 

2 inspectors at quarries 120 

1 clerk and draughtsman 75 

40 men 1,000 

For one month 1,460 

For 2J months ^,650 

Contingencies 890 

Reserved from appropriation 2,000 

30.000 

By using two cranes and a double gaiig» I find it more economical 
than one crane with a single gang of men. It is probable that the esti- 
mated quantity of stone could be deposited in two months; but I have 
thought best to make a large allowance and also a large reservatioD 
from the appropriation, in order to be sure not to involve myself in con- 
tracts beyond tne means available. 

The quantity of large blocks estimated for will complete the first 
and about one-tliird tlie second unfinished section of the breakwater 
proper. 

In estimating for a clerk and draughtsman, I have contemplated one 
who would be able to assist me in the surveys and drawings of the 
harbor, and rated his service accordingly. 

I will forward specifications for stone contracts in a day or two. If 
there is a prospect of another appropriation, it would be best not to call 
for proposals until it is made, as the larger amount would procure more 
favorable terras. 

I am, very respectfully, your most obedient servant, 

J. G. BARNARD, 

Brevet Major of Engineers. 

Gen. Joseph G. Totten, 

Chief Engineer J ^c, Washington, D. C 



APPENDIX Z— 1. 

Engineer Department, 

Washington, March 28, 1853. 

Sir : The board of engineers of river and harbor improvements 
have considered the report of Major Barnard, corps of engineers, on 
the continuation of the Delaware breakwater, ana approve of his sug- 
gestions relative to the application of the existing appropriation to the 
work. 

Major Barnard proposes to raise the breakwater proper (which fur- 
nishes the principal protection) to its fiiU height through as great an 
extent as the present means wUl allow ; thus obtaining the greatest de- 
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gree of efficiency to the harbor that the limited appropriation will 
afford. 

The breakwater has now a height above low water, varying irregu- 
larly from eight to fifteen feet ; the low places should be filled up with 
large stones, so as to make the crest of a regular and uniform height. 
Some small stones will be used to fill interstices and holes in the 
bottom. 

I concur in Major Barnard's views, and have the honor to propose, 
with ytuT approbation, to instruct him to proceed to the execution of 
the work accordingly — the first step to be the issue of an advertisement 
from this oflSce, with the view of procuring tenders for furnishing the 
stone, and depositing it at suitable places on the breakwater. 

The report of Major Barnard, and that of the board of engineers, are 
submitted herewith. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brevet Brigadier General and Colonel of Evgincers. 

Hon. Jefferson Davis, 

Secretary of War. 

Approved : 

JEFFERSON DAVIS, 

Secretary of War. 
War Department, March 29, 1853. 

The o65cer was instructed to carry the project, as approved, into ex- 
ecution accordingly. 



APPENDIX A A. 

Engineer Office, Fort Delaware, and 

United States Harbor Improvement, 

Phihdelphiay February 7, 1853. 

Sir: In obedience to instructions from the Engineer department, 
dated the 6th of November last, placing me in charge of the construc- 
tion of a harbor on the east side of Reedy island, for which Congress 
has lately appropriated the sum of $51,090, I now proceed to submit 
the following as my report, and shall accompany it with a map and 
the necessary drawings, to explain the plan or method of construction 
recommended : 

The amount appropriated being for the construction of a new and 
complete harbor, I do not feel at liberty to project it on a scale to which 
the means available would prove incommensurate. A permanent struc- 
ture and small outlay are incompatible in works of such unavoidable 
niagnitude. Cheapness, as well as strength, is an indispensal)Ie ele- 
ment in any plan which can now be resorted to for the construction of 
tnis harbor. It therefore gives but little range of choice in the selec- 
tion of the materials to be used, and I think excludes, for the present, 
all consideration of the hollow cast-iron pile with which Major Bache 
has most ingenbusly proposed to make the piers for forming the bar- 
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riers to protect the hcorbor from ice. In this case, I feel satisfied that 
wood must necessarily be resorted to, and mainly relied upon, as the 
material out of which the necessary structures should be formed. But 
as it is a perishable material, where exposed to atmospheric action, it 
sliould 1)0 used in such form, or in such combination with other mate- 
rials, that the parts which decay can be renewed without the necessity 
of rebuilding the whole work ; or, which would still be better, replaced 
at a future time, when the means should be less restricted, by a more 
perminent material, and thereby converting the work into an eAduring 
structure. A question as to the choice of site for the harbor, which is 
to be constructed on the east side of Reedy island, does not seem 
to arise. I submit a map of a minute and detailed survey of the part 
of t!je Delaware where the channel most closely approaches to the shore 
ot the island. The harbor of Reedy island is neither called for nor 
projected with the view of affording a place for lading or unlading ves- 
sels, but solely to offer and furnish ample shelter, readily accessible, to 
vessels when stopped or endangered in their passage up and down the 
river by fields of running ice. Such a harbor requires no intimate con- 
nexion with the shore of the island, or that of the main land- The 
isLind itself would therefore only be brought so far into the system of 
improvement as it may indirectly serve to protect the harbor from un- 
necessary exposure on a side which would otherwise be uncovered. 
According to the continuance, as well as to the intensity of the cold in 
winter, ice forms and lodges on the shores, extending out at times even 
into twelve feet water. No artificial structure to protect a harbor 
Would seem to be required within the line of this fiist or shore ice. No 
position, if it could be exactly fixed, would indeed give the precise 
starting point for the line of structures or artificial obstacles which are 
to serve for stopping or deflecting the running ice. The only arrange- 
ment, which it seems at all possible to adopt, for protecting a harbor from 
running ice, is to construct on either side — that is, above and below 
it — lines of obstructions which will keep off* the ice. These lines have 
heretofore universally been made, without even a suggestion to the con- 
trary, parallel to each other, and perpendicular to the shore, or at right 
angles to the current. These structures, usually detached piers, being 
placed close enough together to jam the ice by preventing the large 
fiells from passing between them, and also strong and massive enough 
to sustain, not only the ice thus lodged inunediately against them, but 
also to resist the shock or pressure of the floating fields continually 
striking against that already lodged. The outer edge of the fast ice, 
lodged against the piers, offers a deflecting line to the floating fields 
running in the river. It fairly seems that it would not be unreasonable 
to assume that this line would afford the most natural and best position 
for the site of the structures intended to turn the ice from the harbor. 
It would moreover seem, that the nearer we approach to the position of 
this natural line, the less massive and strong will the obstructions have 
to be to effect the object of deflecting the ice. The mud, carried in 
suspension by the waters of the Delaware, is so thick that it settles 
with wonderful rapidity wherever the current is at all checked. The 
obstru; tions placed in the water for the purpose of stopping or turning 
the ice, cannot be made to offer too little impediment to the free pasa- 
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age of the water in its currents of ebb and flood ; for, in fact, if a space 
were included between two continuous piers, jutting out from the shore, 
its bottom would rise above the surface of low tide in a very short 
time. Wharves and landings on the Delaware are made by building 
and sinking crib piers, made of logs, and filled with earth and stone. 
This kind of structure has, as yet, alone been resorted to in construct- 
ing ice harbors in the Delaware. The piers built at New Castle, for 
the protection of its harbor, which are eighty feet long, up and down 
the river, by forty feet wide, have afforded sufficient evidence of their 
stability in withstanding the shock and pressure of the floating ice of 
the Delaware, to furnish a Hmit of stabiUty as great as it may be ne- 
cessary to approach with any other structure intended for a similar 
purpose. Such piers as referred to never cease settling until they ar- 
rive at a solid and firm bottom. To reach such a bed where our har- 
bor is to be built, would require cribs or piers with an extreme heitrht 
of fifty feet. A single wooden pier, substantially built and properly 
filled, and settled to the eastward of Reedy island, in twenty ft et of 
water, would not cost less than $10,000. It would take four such piers 
to cover any space at all, and another pair of them for every additional 
hundred feet given to the width of the harbor. Four piers would cover 
a space about one hundred and fifty feet wide, measured across the 
current. If the inner piers are placed near the line of shore ice, the 
harbor of four piers would not embrace a space affording a sufficient 
depth of water for any large vessel. This harbor must extend out to 
the twenty-one foot low-water curve, as it will then admit, at half-tide, 
the largest ship navigating the Delaware. They are at times loaded 
to twenty-four feet water. The depth of soft and penetrable mud, in 
the bed of the river where the harbor has to be located, is from thirteen 
to sixteen feet. Certainly no vessel, left on such a bed by the falling 
of the tide, could suffer any injury. A steam-tug, with a tow of ships, 
requires a certain width of entrance to get into a harbor. Doubtless 
any width over five hundred feet would suflBce. I fix the width of the 
entrance of the harbor which I have projected at nine hundred feet, not 
only to secure a more ample interior space, but also, if it should become 
necessary at some fiiture period, to allow the extension of the hues form- 
ing the harbor further out into the river, without changing their direc- 
tion, and so as still to preserve a sufficient opening for a free and easy 
entrance iqjo the harbor. The bed of the Delaware undergoes changes 
wlfich we can neither foresee nor prevent. Those famiUar with it will 
not hesitate to admit, that a harbor might be filled up independent of 
any cause arising from changes in the currents, fairly attributable to 
works which may be placed in the water. Such a contingency, when 
it happens, would put all plans on an equal footing by rendering the 
best worthless. The possibility of its occurrence only adds to the uncer- 
tainty of the result to be attained, without, in the least degree, dispens 
ing with the necessity of attempting to provide an adequate shelter on 
this part of the Delaware for vessels put in jeopardy or danger by river 
ice. Attention is naturally drawn to the structures wnich have heretofore 
been used and tested, solid piers of wood and stone ; but such piers, 
independent of their first cost, will require rebuilding above half-tide 
every twelve or fifteen years. They present no advantage on the 
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score of permanency over those which I am going to propose. To be 
sure, these cribs can also be made to furnish a good and durable 
foundation from low water for a superstructure of stone masonry. 
I would substitute a simpler and cheaper method of constructing the 
piers, by which we can increase the number for the same expenditure 
of money, thereby extending the width of the space covered to five 
hundred and sixty-five feet, and making a harbor from the twelve-foot 
to the twenty-one foot curve at low water. The new pier will have 
the further advantage of only offering one-fourth of the obstruction to 
the passage of the water of that presented by the solid pier. I shall 
now proceed to describe the plan which I submit for the construction 
and arrangement of the piers. The piers are to be so arranged and 

Sjlaced, that the space covered for a harbor shall extend fifteen himdred 
eet up and down the river, on the island side, and gradually narrow- 
ing to nine hundred feet, opening on the channel side, giving a width 
protected (as measured across the current, from the twelve-foot to the 
twenty-gne foot curve at low-water) of five hundred and sixty-five 
feet ; its entire area exceeding fifteen acres. The average size of 
the piers to be about twenty-nine feet wide by about forty-six feet 
long. The medium side pier will consist of eight parallel rows of 

J)iles driven in the line of the current, and about three feet in the clear 
iom one another. The rows of piles made up of long and short piles; 
the heads of the latter not rising much above low water, but those of 
the former left well above the level of the highest tides. The short 
piles, for the present, are solely made to perform the function of add- 
ing strength and stiffness to the row, ana of furnishing the means of 
connecting all the rows with one another, so as to form them into one 
united structure. But the plan looks eventually to the time when the 
long and short piles can be cut off at the level of low water, and the 
whole capped and covered with a platform for sustaining a stone 
superstructure, which would thereby convert the piers into a perma* 
nent work. The long piles, having their heads exposed and subject to 
decay, must be selected from the most durable woods. I propose to 
get white oak and Georgia pine logs. The short piles, which are to 
be twice as numerous as the long ones, being kept below the influence 
of atmospheric action, are exposed to no decay ; for experience and 
observation show, that the worm does not attack timber as high up the 
Delaware as Reedy island. Hemlock, Chesapeake pine, or any other 
sound and strong wood, will answer for the short piles. The string 
pieces connecting the piles of a row, and the cap logs connecting th« 
rows with one another, can be made of white pine. The cap logs run- 
ning across the heads of the high piles, will tend to preserve them 
from decay. To prevent any injury to the iron from rust, it can all be 
galvanized at a cost of a few cents a pound, which will doubtless prove 
sufficient protection, as the water to which it will be exposed is but 
slightly brackish. The position given the piers being such as to tend 
to deflect the floating ice from one to the other, there will be a constant 
rubbing of the ice against the outer piles ; and unless their &ces are 

Srotecled by some hard material, the ice will cut into the wood and 
estroy the pile. But it is well known that no firiction of running ice 
will aflect the thinnest sheet of iron. Strapping the exposed fiu;es of 
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the outer piles with bar iron, will prove an ample protection against any 
cutting from the ice. If the pile pier thus constructed only has sufli- 
cient stiffness to give it stability, it will serve every desirable purpose. 
I have implicit confidence that it will present the requisite stiffness and 
stability ; but know of no process of reasoning, short of the evidence 
arising from an actual trial, by which to prove that such must be the 
result. I can only rely upon a similar conviction to that which I en- 
tertain arising in the minds of others, from examining the plan which 
shows the combination of the piles, ties, and braces. The method I 
propose following, in constructing the harbor, is to prepare a steam- 
engine and pile-driver, with all the necessary equipment and appara- 
tus for drivinff piles for each line of piers. The steam-engine to be 
placed near the shore on a solid platform, where it will remain station- 
ary ; while the pile-driver itself will be moved out on a platform, sus- 
tained on trestles, or temporary piles driven for that purpose, and ex- 
tending from position of steam-engine to first pier, and then from that 
to the next, and so until all the piles in the whole series of piers are 
driven. The system of administration will be hired labor, superin- 
tended by one of my assistants ; an overseer or practical pile-driver, 
at three dollars a day, with other mechanics and laborers — making a 
total force of about fifty men. Five thousand dollars will be sufficient 
to procure the steam-engines and pile-drivers. The cost of the long 
piles will be from twelve to fifteen doDars apiece, and that of the short 
piles not over five dollars apiece, delivered. The receiving, handling, 
pointing, and driving the piles, will not exceed, exclusive of first cost 
of machinery, two and a half dollars a pile. The white pine, used for 
caps, braces, and ties, will not cost over fifteen cents a cubic foot. 
The screw bolts, and other iron required, if all galvanized, will not 
cost over thirteen cents a pound. The rates just specified will make 
the average cost of the piers less than three thousand dollars. Twelve 
piers, thus arranged in two lines of six piers each, will certainly fur- 
nish a harbor that will meet all the present exigencies of the case. If 
the unforeseen expenses which, to the disappointment and mortification 
of engineers, so often arise in carrying out new and untried plans, do 
not greatly overrun any amount which I can at all anticipate, the har- 
bor afibrded by this number of piers can, by the exercise of great 
economy, be constructed within tne means which are already avail- 
able for this object. But after deducting the amount estimated for 
their cost and that of the steam pile-drivers, platforms, and other ma- 
chinery used in thefr construction, there will be left but the small 
balance of a little over three thousand dollars to cover the ordinary and 
unavoidable contingencies caused to such works. However, in case 
the amount available should not prove sufficient to finish the whole 
twelve piers, those which may be completed with it can be so arranged, 
by omitting the one found least necessary, as to make it a very useful 
harbor. 

It is not out of place, before closing my remarks, to say something on 
the subject of converting these piers into permanent structures. To do 
so, I should propose cutting off all the piles to the common level of low 
water, and capping them with logs so as to form a solid grillage plat- 
form, on whicn 1 should build a masonry superstructure — the face of 
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cut granite blocks, laid in regular courses, dowelled and clamped to- 
gelher with composition bolts, and the interior space filled in with con- 
crete. I believe it to be a fair and ample estimate to allow an average 
cost of nirur tliousand dollars a pier for such a change. I shall there- 
fore hazard llie statement that Dne hundred thousand dollars, gnmied 
in a single appropriation, at any time within ten years after the work is 
finished as now proposed, will suffice for accomplishing this desirable 
object. 

I shall now proceed to submit a detailed estimate of the cost of the 
works as herein projected: 

Estimate of medium size pier, 

66 long piles, at 813 per pile $728 00 

96 short piles, at $5 per pile 480 00 

19 cap logs;, 30 feet long, 15 cents per running foot 85 50 
32 string pieces, 46 feet long, 15 cents per running 

foot 220 80 

48 braces, 15 feet long, 15 cents per running foot 108 00 
16 pieces, 46 feet, 12 by 6 inches, at $16 per 

thousand 70 50 

152 treenails, at 5 cents apiece 7 60 

Total cost of wood $1,700 40 

2,795 lbs. screw bohs, at 13 cents per lb 363 41 

640 lbs. bars, 8 feet, 3 inches by i, at 13 cents 

per lb 83 20 

Total cost of iron 446 61 

Driving 152 piles, at S2 50 per pile 380 00 

Laj^ing, bolting, and fastening 3,500 running feet 

of ties, braces, and caps, at 10 cents per foot. . 350 GO 

Total cost of construction 730 00 

Total cost of medium size pier 2,S77 00 

Estimate of platform fur steam-engine. 

60 piles, 1 6 feet long, at $2 per pile $120 00 

10 cap logs, 36 feet long, at 10 cents per running 

foot • 36 00 

4,000 feet 3-inch plank, at $16 per thousand 64 00 

60 treenails, at 5 cents apiece 3 00 

200 lbs. of spikes, at 5 cents per lb 10 00 

Total cost of materials $233 00 

Laying platform , . . 27 00 

Driving 60 piles by hand, at $4 per pile 240 00 

267 00 

Total cost of platform for steam-engine . 50MO 
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Estimate of platform for pile-driver. 

32 piles 38 feet long, is 1,216 running feet of timber for piles. 
32 do 36 do 1,152 do do. 

32 do 35 dot 1,120 do do. 

32 do 34 do 1,088 do do. 

36 do 30 do 1,080 do do. 

90 do 23 do 2,070 do do. 

254 7,726 

254 piles, 7,726 running feet of timber for piles, 

at 10 cents per foot $772 60 

71 cap logs, 20 feet long, 1,420 running feet, at 15 

cents per foot 213 00 

1,368 running feet string pieces for platform, at 

16 cents per foot 205 20 

264 treenails, at 5 cents apiece 12 70 

42,000 feet 3-inch plank lor platforms, at $16 per 

thousand 672 00 

15,000 feet 3-inch plank for bracing, at $16 per 

thousand 240 00 

1,020 lbs. of i lb. spikes, at 6 cents per pound. . 61 00 

Total cost of materials $2,166 50 » 

Driving 254 piles, at $2 per pile 508 00 

Laying 2,788 running feet ot caps and strings, 5 

cents per foot 139 40 

Laying and spiking floors and braces 186 10 

Total for workmanship 833 60 • 

Total cost of platform 3,000 00 * 

Estimate for steam-engine and pile-driver. 

Steam-engine $1,000 00 

Pile-driver 500 00 

5 turned cast-iron drums, 14 inches diameter, 
and 12 inches long, placed in strong oak 

frames, at $20 apiece 100 00 

SO three-inch rollers and frames, at $1 50 apiece 120 00 

2 pieces of 9-inch Manilla rope, 4,500 lbs., at 14 

cents per lb 630 00 

$2,350 00 < 

RECAriTULATIOX. 

12 piers, at $3,000 each $36,000 00 

2 platforms for steam-engine, $500 each 1,000 00 

2 platforms for pile-driver, $3,000 each 6,000 00 

Part ii— 24 
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2 steam-engines and pile-driver, $2,500 $5,000 00 

Contingencies 3,090 00 

Total $51,090 00 

Respectfully submitted. 

JOHN SANDERS, 

Brevet Major q/' Engineers* 

General Joseph G. Totten, 

Chief Engineer y Washington^ D C. 



APPENDIX A A— 1. 

Engineer Department, 

Washington^ April 4, 1853. 

Sir : Brevet Major J. Sanders, corps of engineers, in charge of the 
construction of a harbor on the east side of Reedy island, Port Penn, 
Delaware, has submitted his project for the work. It is as follows, 
viz: 

To enclose an area, between the lines of twelve feet water and 
twenty-one feet water, of fifteen acres; the enclosure to be formed by 
twelve piers of an average size of twenty -nine feet wide by forty-six 
feet long; the piers to be composed of piles driven into the bottom, 
and substantially fastened together. The space enclosed will have lor 
its length, on the twelve-foot line, (which is the base or land side,) 
fifteen hundred feet; and its opening on the twenty-one foot line will 
be nine hundred feet; its width will be five hundred and sixty -five 
feet between these two depths. The outside of the piers to be pro- 
tected from the ice by metallic bars. 

The board of river and harbor improvements approve the general 
outline of this ice harbor, and its extent; but prefer one unbroken 
series of piles to detached piers. 

One member of the board, differing from the majority in their 
opinion, above stated, thinks that Major Sanders' plan is a good one. 

Major Sanders' project provides for eventually cutting down the 
timber work to near low-water mark, and placing a masonry structure 
ton top for the sake of permanence. The existing means are not suffi- 
cient to do this now. 

As Major Sanders' station in the Delaware has enabled him to 
observe the elFects of tlie moving ice, and to appreciate its power, 
and as the repairs of two such harbors are intrusted to his charm, I 
think the details of his project (which are the result of his study of the 
whole subject, and of his local knowledge) are probably the best 
adapted to the purpose; and I therefore concur in his views, and have 
the nonor to present them for your approbation. 

Should you give it, he will be instructed to proceed at once with the 
execution of the work, by day's work or by contract, as shall prove 
to be the most advantageous. 
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Some observation of the effect of large fields of ice when driven upon 

giers or wharves, leads me to suggest, as an improvement of Major 
anders's project, to frame the end of the pier against which the ice 
will impinge, as an inclined plane; this will cause the cakes of ice to 
rise upon the top of the pier. By such means, I have seen the ice 
piled twenty feet high on a pier that would, but for this construction, 
have been swept away like a cobweb. This detail I have caused to 
be sketched in red on one of the drawings. 

The following papers accompany this communication, viz : 

1. Report of Major Sanders and drawings. 

2. Report of board of river and harbor improvements, with sketches 
and estimate. 

3. Report of the minority of the board. 

I have the honor to be, very respectfully, sir, your obedient servant, 

JOS. G. TOTTEN, 
Bt, Brig. General, and CoL Engineers. 
Hon. Jefferson Davis, 
Secretary of War. 

Recommendation of Chief Engineer approved. 

JEFFN. DAVIS, 

Secretary of War. 
W. D., April 6, 1863. 

The officer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX B B. 

ExoiNEER Office U. S. Harbor Imp'ts, Delaware River, 

Philadelphia, March 26, 1863. 

Sir : My project for the improvement of the harbor of Newcastle, 
which was placed under my charge by department letter of the 29th 
of September last, has only been matured within a few davs. I shall 
now briefly proceed to submit it for the consideration of the board of 
engineers. 

The position of the old works at Newcastle, intended to form a har- 
bor, was selected with a different view from that which would now 
guide an engineer looking to the existing wants of navigation and com- 
merce on the Delaware. The harbor, at the best, was very contracted, 
and but indifferently protected from running ice. At present it is 
without a landing or wharf at which any vessel drawing ten feet 
water can either take in or discharge a cargo. The harbor, as a refuge 
from ice, was originally designed and its limits fixed in the early part 
of this century, chiefly covering a space which, through subsequent 
neglect and the injudicious closing of some sluice-ways, has become a 
mere mud-bank, so that what was then the mouth or entrance of the 
harbor* should now form the limit of the solid shore-wbarfing. We are 
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consequently forced to seek the requisite space for affording shelter and 
cover to vessels, by projecting additional works which will run out into 
deep water. The last improvements attempted at this harbor, under 
the auspices of the federal government, were planned and partly exe- 
cuted nearly twenty years ago. But they were also made at too early 
a date to give full and due weight to those changes affecting the port 
of Newcastle, which are now so clearly in operation, and which have 
been chieHy brought about by the connexion lately estabhshed, through 
a branch railroad, with the cities of Wilmington and Philadelphia. 
Should we hereafter be subject to frequent returns of as severe and 
rigid winters as that of 1851-2, gorging and jamming with ice the nar- 
rower and shallower bars and passes oT the river above Newcastle, the 
passengers and cargo of a vessel stopped by the ice could readily be 
debarked at the projected extension of the railroad wharf, and carried 
thence in a couple of hours into the heart of the city of Philadelphia; 
whilst the ship itself, detained by no unnecessary delay, could, through 
the same means, be at once refreighted and sent directly out to sea on 
another voyage. The Newcastle and Frenchtown Railroad Company, 
subsequent to the last works executed by the United States at New- 
castle, have established a wharf, without and below the site of the old 
harbor, for the landing of passengers. The present energetic president 
of the company proposes, within the ensuing year, to extend their wharf 
or landing into deep water, so that any size vessel can approach and 
lie alongside of it. 

The configuration of the western shore of the river naturally desig- 
nates the railroad company's wharf as the starting point for the lower 
line of piers or obstructions, intended to protect the harbor above it 
from the flood-ice. 

The more I reflect on this subject, the more decided is my conviction 
that the relation of the railroad to tliis harbor is one of the most import- 
ant features to be regarded in any new project for its improvement. 
The only thing which withheld me from at once acting on tnis conclu- 
sion, is the position of the lower hexagonal pier, sunk some twenty 
years ago by Major Delafield, for the improvement and enlargement at 
that time of the harbor. But with the view I now take, this pier, in its 
present position, not only becomes a useless work, but also a serious 
obstacle in the harbor. The considerations, however, which guide and 
direct my plan, did not exist when his was adopted. It is, therefore, 
no reflection on the fitness and propriety of liis plans for the time, to 
say that they do not now meet the unforeseen cnanges and develop- 
ments which are taking place in the commerce of the port of Newcastle. 
The accompanying drawings present a correct map of the harbor of 
Newcastle as it now is, showing the actual site of the old and existing 
works, and also exhibiting the position proposed for the projected im- 
provements. It is an indispensable element in any permanent system, 
for the harbor of a commercial port to fix on a limit for the extension of 
shore-wharfing; otherwise the harbor space, intended for the moving of 
vessels, might soon be filled up and permanently occupied with piers, 
run out by the enterprise and competition of private citizens. Nothing 
has ever been done to establish such a line for regulating the wharfins 
at Newcastle. The injudicious closing of the old sluicesi before referred 
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to, has caused so large a deposite of mud, that it has now become abso- 
lutely necessary to extend out the wharves, so that vessels can reach 
them. I propose that the line of the front of the United States pier B, 
shall be fixed on as a limitation for the extension of solid wharfing. But 
as that will barely reach the line of low water, I propose that a further 
extension may be allowed on piles which will only partially obstruct 
the water-way, and that the line of the front of the United States pier 
C, which cuts the two-fathom curve, may be fixed on as the limitation 
of this open wharfing. I propose to leave the small open space between 
Jefferson's wharf and the railroad company's wharf as a harbor for 
small craft. I do not think it either necessary or advisable for the 
United States to construct the line of shore-wharfing, and therefore only 
propose to have its limits fixed and designated by some recognised and 
acknowledged authority, leaving the establishment and construction of 
the wharves to private enterprise. The lower hexagonal pier has never 
been finished, but merely sunk in its place and loaded with blocks of 
stone intended for its superstructure. When this weight is taken oflT, 
and the ballast used in sinking it removed, as the pier rests on a hard 
bottom, and had to go but a slight depth in the mud, it may be possible 
to raise it and float the pier to another position. I propose, if it can be 
done, to remove it to the position marked A, which is on the extremity 
of the upper line of piers intended to protect the harbor below from the 
ice floated down on the ebb-tide. If the transportation of the pier to 
the new position should prove impracticable, then it would be neces- 
sary to tear it to pieces, and remove all the materials out of wliich it is 
constructed, so as to fi-ee the harbor from the obstruction which it would 
constitute. It will, in that case, be necessary to construct and estab- 
lish a new pier in the position marked A, to complete the upper of the 
two lines of piers which are recjuired to form the harbor. As these 
piers are obviously intended to jam or deflect the ice, and not to split 
It, so as to allow the smaller pieces to pass between them and sweep 
the harbor, their ends should be square instead of sharp. I therefore 
propose making all new ones rectanguW. 

The position of the upper line of piers seems to have been well 
selected for the purpose of an ice harbor. Its general direction would 
not be improved by any change. I offer no other modification to it 
than to extend the line fiirther out into the river, by adding another 

{|ier, placed on its prolongation. This addition will afford something 
ike an adequate space for a harbor, if the other line of piers is estab- 
lished at a proper and suitable distance below it. Less than nine hun- 
dred feet between the lines would scarcely affl^rd ample room for all 
the vessels which might have to seek shelter in this harbor. A width 
of that extent is also very convenient for a tug getting in with its tow. 
The position I have selected for the lower line, starting from the rail- 
road company's wharf, will afford a clear space of 930 feet between 
the lines of piers forming the harbor, with an inner width of 233 feet 
from entrance of harbor to proposed limit of open wharfing, giving an 
area of 5^ acres sheltered from the large fields of floating ice. I 
propose to construct this lower line by establishing two piers, in the 
respective positions marked D and E ; but as each of these piers will 
cost over $10,000, the inner one alone can be built with the means now 
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available. This new pier to be a wooden one, filled with earth and 
stone, built crib-fashion in the most substantial manner, with high steam- 
boat fenders and boiler-iron on the corners ; this pier to be ninety feet 
by forty-five, with its longer face parallel to the current, and its lower 
inner corner two hundred feet out from the lower corner of the railroad 
company's wharf, as it now stands, giving room for the company to 
extend their wharf out a hundred feet, and still leave a hundred feet 
clear water-way between it and the new pier, D. This class of piers 
can be converted into permanent structures whenever there are suffi- 
cient funds granted to replace the upper wood-work with cut-stone 
masonry ; but with the present limited means that cannot be attempted. 
There are some repairs required on the upper hexagonal pier. Its 
coping and a few otner stone have been displaced by the ice or vessels 
running agamst the pier ; and the top of the pier also needs covering 
or flagging. 1 propose confining the expenditure of the appropriation 
now available to the making of these few repairs, and the building of 
the new pier, D. Adding the necessary contingencies of the cost of 
the work specified, would leave a balance of about $2,500 on hand. 
I shall submit the following estimate of funds for which an additional 
appropriation will be required to complete the improvements of this 
harbor : 

EstimaU. 
Upper line of piers : 

New pier A, with granite superstructure $18,000 

Removing obstructions in harbor, tearing lower hexagonal 

pier to pieces and removing materials 6,000 

Lower line of piers : 

Granite superstructure, pierD 9,000 

New. pier E, with granite superstructure 18,000 

51,000 
Contingencies 8,000 

59,000 
Deduct estimated unexpended balance of present appro- 
priation 2,600 

66,500 

The plan of operations and system of administration which I would 
submit for conducting this work is, to execute the repairs of the hexag- 
onal pier with hired labor, and to let out by contract, to some competent 
wharf builder, the construction of the new pier, D, of the lower line; 
the work to be done under the general supervision of myself and 
assistants, with an inspector, at three dollars a day, kept constantly on 
the work whilst the contract is in the course of execution. 
Respectfully submitted. 

JOHN SANDERS, 

Brevet Major Enginem. 
Gen. Jos. G. Tottbn, 

Chief Engineer, Washington City. 
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APPENDIX B B— 1. 

Engineer Department, 

Washington^ June 28, 1853. 

Sir: I have the honor to submit herewith the report of Major John 
Sanders, corps of engineers, with a project " for repairing the piers 
and for improvinff the harbor at Newcastle, Delaware." Also, the 
reports on tnis project of the board of river and harbor improvements, 
and of the minority member of the board. 

The importance of the harbor of Newcastle has been much increased 
by the growth of the commerce of Philadelphia, and by the connexion 
of the two places by railroad ; in consequence of which, ships ascend- 
ing the Delaware in winter, can, when the narrow river above is 
choked with ice, discharge their passengers and cargoes at Newcastle, 
and receive their return freights at that point, without incurring delay. 
Thus Newcastle becomes a winter port to Philadelphia. 

To attain and preserve an area of suitable magnitude for the shelter 
of this commerce, with proper depth of water. Major Sanders proposes, 
1st, that the shore-line of solid embankment be limited by a fixed 
boundary, corresponding to the present low water ; 2d, that from that 
limit the construction of open pile wharves be allowed, out to the depth 
of twelve feet water : these limits to be in the care of the proper au- 
thorities — the United States to incur no expense about them ; 3d, the 
existing piers to be finished, and one, now occupying an unsuitable 
position tor the improved harbor, to be moved to a better place ; after 
which, two additional piers to be put down at the lower end of th^ 
harbor, to complete it. To do this, and make the superstructure of the 
piers permanent, will require an addition to the present appropriation, 
of the sum of $56,500. 

The board of river and harbor improvements approve of Major San- 
ders's project. 

The minority member of the board regards the law as limiting the 
application of the means to the deepening of the area now enclosed, and 
therefore proposes to expend the appropriation in reopening old and 
forming new sluices, dredging, and repairing the existing piers. 

The law provides for two objects, viz : " Repairing the piers^ and for 
improving the harbor at Newcastle" 

Under the first clause, I think that such of the present piers as should 
be retained for the improved harbor; may be restored where they have 
been injured, and put in the best condition for use hereafter ; and I 
propose that this be done. 

The second clause seems to me to provide for any work which may 
increase the efficiency of the existing narbor. 

I propose that, in the first place, the remains of the upper pier, built 
by Mnjor Babcock, be removed, as far as practicable. The water-lines 
on the sketch of the harbor which accompanies this report, indicate 
that these remains are acting as a dam, turnmg the flow of the current 
from the shore, and causing the accumulation of mud in the dead' 
space below. 

If the lower pier, built by Major Babcock, be also removed, there 
will be no obstacle to the flow of the current inshore ; and it may be 
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expected that a deepening of the water will ensue from the natural 
scour of the bottom. Should this not take place, however, dredging of 
this space near the shore-line can then be resorted to, and the accumu- 
lated mud be thus removed. It is obvious that the greatest security 
will be afibrded to vessels by enabling them to lie as close inshore as 
possible. The space thus reclaimed will be an important portion of 
the present harbor, and not less important of the harbor under any 
future enlargement. 

Supposing — these things being accomplished — ^that there shall re- 
main an adequate balance of the present appropriation, I would recom- 
mend the construction of the new pier marked D. As this pier, while 
it will materially enlarge the harbor, will render useless the old pier, 
bwilt by Major Delafield, opposite Jefferson's wharf, this latter should 
be removed. Whether, in reference to facility of access to the harbor, 
this removal should not precede the construction of pier D, may best 
be left to the judgment of the constructing officer. When removed, it 
should, if possible, be transferred to the position marked A, according 
to the suggestion of Major Sanders. 

Confirming the approval given by the board of river and harbor im- 
provements to the project of Major Sanders, in recommending that the 
means necessary for the completion of that project be solicited from 
Congress, the substance of my present proposition is, that the present 
means be applied as indicated, in order to improve the harbor as it now 
stands, to the utmost, in a way which shall contribute to the execution 
of the entire project. 

I am, very respectfully, sir, your obedient servant, 

JOS. G. TOTTEN, 
Be. Brig. General^ and Col. Engineers. 

Hon. Jefferson Davis, 

Secretary of War. 

Endorsement. 

The appropriation is "for repairing the piers and for improving the 
harbor of Newcastle, Delaware." The plan submitted by the Chief 
Engineer contemplates the removal of the existing piers and the con- 
struction of new ones in other places, with the view both of improving 
the harbor and of enlarging its dimensions; and this plan, for its exe- 
cution, will require nearly five times the amount appropriated. 

The projx)sed enlargement of the harbor might be warranted under 
the general direction *' for improving" it, if there were no other special 
provision upon the subject ; but it is connected with a provision for 
'• repairing the piers," which must be understood to mean the principal 
piers as they now stand, determining the limits of the harbor. And, in 
view of this, and of the fact that the present appropriation is entirely 
inadequate to the undertaking, so that the expenditure of the money, 
according to the plan proposed, might either sacrifice the appropriation 
or present to Congress the alternative of making an additional grant, I 
do not think the department would be justified in adopting the plan. 

The appropriation, in my opinion, must be applied to the repairs of 
iSuch of the existing piers as are necessary to me preservation of the 
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E resent harbor, and to such further improvement of the same as may 
e practicable, including, of course, the removal of such pieTs as are 
prejudicial to it ; but no structure which is now of service to the harbor 
should be removed with the view of constructing another, which may 
be of more service, out of an appropriation to be hereafter obtained 
from Congress. The principal end of the plan to be pursued must be, 
to make the greatest improvement which the present appropriation will 
effect. 

The papers are returned, in order that the plan may be revised in 
accordance with these views. 

JEFFN. DAVIS, 

Secretary of War. 
War Department, Jtdy 7, 1853. 

The officer was instructed to carry the project, as modified, into 
execution accordingly. 



APPENDIX C C. 

Extract from the report of Brevet Major John Sanders^ corps of engineers f 
in reference to repairs of piers at the harbor of Chester^ Pennsylvania^ 
dated Fort Delatoare^ October 4, 1852. 

Sir: • • • • • • • 

I propose visiting Chester on Thursday next. I have already a 
pretty clear idea of the work to be done there. It is, the repairs of the 
old wooden wharves, piers, and bridges — exactly similar work to that 
which I had to do on first coming here. It is ot the ordinary class of 
log wharfing. These repairs will require the removal of the old wood- 
work as far as decayed, possibly as far down as low water, jmd also 
the excavation and temporary removal of the eaith filling as low down 
as the wood-work is taken away. It will then be re-built with hem- 
lock in the lower courses, and finished off* with while pine, and the 
interior space again filled up with earth ; the sides of the wharf protected 
with oak fenders closely fitted and bolted on, and all exposed corners 
of wharves or piers sheathed with bent boiler-iron. Five thousand 
dollars is a very small sum for the work required. 

Wharf work, if I buy the materials and hire the labor, will cost 
between sixteen and twenty cents for every superficial foot of face- 
work : fenders, iron sheathing, and earth filling, extra. If the work 
at Chester is to benefit the navigation of the Delaware during the 
present winter, it must be commenced immediately, to secure its com- 
pletion before the ice may be running in the river. I beheve, if author- 
ized to do so, that I can undertake to have all the repairs done by 
Christmas. I would suggest that I may at once be authorized to con- 
tract with some suitable and competent par%r for the entire completion 
of those repairs, so that the cost will not exceed the amount of the 

S)propriation after deducting a small sum for contingencies. I would 
en propose to employ a suitable person for inspector, whose duty 
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it would be lo witness the proper laying and bolting of every log and 
tie, and to see that the work through its stages is executed strictly 
according to the contract. As his services would only be required 
for about twelve weeks, I would place his pay at three dollars a day, 
Sundays included. I can dispense with the sei*vices of the chief over- 
seer at this work (Fort Delaware) when those of an inspector would be 
required at Chester ; I will therefore name to you Mr. McElroy as a 
suitable person for such inspector. He is perfectly competent to dis- 
charge the duties, and on my speaking to him on the subject he ex- 
presses himself as most anxious to obtain the situation. 

• ••• •••• 

Very respectfully, &c., 

JOHN SANDERS, 

Brevet Major of Engineers. 
Gen. Jos. G. Totten, 

Chief Engineer i Washington^ D. C. 

The foregoing received the verbal approval of the Secretary of War. 



APPENDIX C C— 1. 

Engineer Department, 

fVashingtoUj October 11, 1853. 

Sir : Your letter of the 4th inst., relative to your proposed operations 

at Newcastle and Chester, is received. 

• ••••••• 

From such information as has been obtained, it appears to the de- 
partment that the plan you propose with reference to the harbor of 
Chester, viz : the repairs of the existing wharves, piers, and bridges, is 
the proper course to be pursued; and as you state that the work should 
be commenced immediately, (in order that it may be finished in tim^ 
to be of service the coming winter) your proposition has been submitted 
to the honorable Secretary of War, and is approved by him. You will 
therefore endeavor to form a contract at once for the thorough repair 
of the existing works by a competent person — ^the work to be com- 
pleted, if practicable, by Christmas — and to be under the constant 
inspection of a suitable agent on the part of the United States. The 
employment of Mr. McElroy, and on the terms you propose, is ap- 
proved ; as also that of Mr. Hay, if you have satisfied yourself of bis 
suitableness and reliability. 

Should your further examinations at Chester suggest an additional 
work as needful for that harbor, you will please prepare a project and 
estimate accordingly, to be submitted to the board of engineers for river 
and harbor improvements. 

Very respectfully, your most obedient, 

JOS. G. TOTTEN, 
Bt. Brig. General, and Col. of Engineers. 

Bt. Major John Sanders, 

Corps of Engineers, Delaware City, Del* 
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APPENDIX D D. 

Baltimore, Md., April 16, 1853. 

Sir : I have ihe honor to submit a project for the "improvement of 
the Patapsco river, from Fort McHenry to the mouth of the river." 

By a comparison of the hydrography of the Patapsco, as exhibited 
on the chart of that river made by ttie United States Coast Surve}'^ in 
1845, with that given on the map pubhshed in the year 1819, by Mr. 
F. Lucas of Baltimore, from the survey of Brantz, it would seem that 
little, if any, changes have taken place in the bed of the river in a 
period of upwards of a quarter ot a century, indicating that there are 
no disturbing causes at work operating to produce any material change 
in the regimen of the river. Indeed, tJiis might be mferred from the 
topography of the country in the vicinity of, and bordering on the river, 
and from the small rise of water, which, as shown by the tidal obser- 
vations of the United States Coast Survey, is only about one foot be- 
tween mean low and mean high water. 

The only stream emptying into the Patapsco, from wliich apprehen- 
sions might be entertained of alluvial deposites, is that of Jones's Falls, 
which takes its rise about fifteen mjles above the city; and being of 
rapid descent and passing through a clay district, its waters become 
very turbid during a sudden and heavy fall of rain ; but its sediment- 
ary matter, as well as the washings of the streets of Baltimore, are 
chiefly deposited in the upper harbor, from which they are annually 
removed by dredging machines belonging to the corporation of the city. 

It would appear, then, that if a depth of water is given to the chan- 
nel by artificial means, such as dredging, sufficient for the wants of 
commerce of Baltimore, this depth will not be liable to be disturbed. 
There is some difference of opinion amon^ those most interested in the 
commerce of this city, as to what depth is required ; some proposing 
as ^eat a depth as 26 feet at low water, whilst others think 22 feet wiu 
satisfy the requirements of trade. I have adopted the latter depth, esti- 
mated from mean low water, as that which can be attained within a 
reasonable limit of expense; with a width of channel-way of 150 feet, 
which the pilots sailing out of this port deem sufficient to allow two of 
the largest class ships to pass each other in towing. The present 
depth of water, at tne stage referred to, between the mouth of the 
river and Fort Carroll, is from 16 to 18 feet, and upwards; and between 
Fort Carroll and Fort McHenry, the least depth of water is 18 feet — 
the general depth being above the maximum required (22 feel). One 
of the largest ships now belonging to and sailing out of this port is the 
Flora McDonald, of 840 tons burden, and drawing, when loaded, about 
19 feet water at stern. On the return of this vessel from Europe in 
February last, her draught was 19 feet aft and 17 feet forward. She 
was towed up to the city from the mouth of the river by a steamer at 
a very favorable period, the wind blowing from the south east, with a 
foil tide. The time occupied in towing was from three to (bur hours. 

The position of the proposed channel- way is shown in full red hnes 
on the two charts of the United States Coast Survey, herewith ; one 
Abeet being a chart of the Patapsco river, and the other a chart of that 
portion of Chesapeake bay near the mouth of the river. Between Fort 
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Carroll and Fort McHenry two lines are laid down — one a direct line, 
the other represented by dotted red lines, diverging from it towards the 
east shore, where the best water is found after leaving Fort Carroll, in 
approaching the city. An estimate of the number of cubic yards to be 
excavated on each line does not, in my opinion, show difference enough 
in quantity, to justify a departure from the more direct course — the ex- 
cess of excavation, by following the latter line, being little more than 
17,000 cubic yards, as compared \vith the quantity to be removed on 
the longer line; the number of cubic yards for each being, respect- 
ively, 77,377.77 and 60,093.89. The great bulk of the excavation 
will be between the mouth of the river and Fort Carroll, and amounts 
to 1,114,580.55 cubic yards, which added to the quantity 77,377.77 
cubic yards to be removed between the two forts, makes 1,191,958.32 
cubic yards of matter to be excavated; which at 30 cents per cubic 
yard tor dredging and removing the same, by means of trap-<loor 

lighters, to the opposite shore, is $357,587 60 

Add for superintendence and contingencies 32,412 60 

Total 390,000 00 



The above estimate is based upon the supposition that the work is 
executed by contract. If dredges and steam-tugs are provided by the 
government for the purpose, it is believed the work can be done for 
about three-fourths of this amount, including the cost of machinery, &c. 

It is intended to employ the steam-dredge recently contracted to be 
built for the waters of the Chesapeake bay, in the improvement of the 
Patapsco river; but as the amount now available for this object is en- 
tirely inadequate to carry out the improvement as designed, I propose 
co-operating with the steam-dredge now being built by the cor{X)ration 
of Bdtimore for the purpose, in removing such knolls as at present 
obstruct the navigation of the river between its mouth and Fort CaiToU. 

I have to request that the charts forwarded with this report may be 
returned to me, when no longer required by the department. 

All which is very respectfully submitted. 

HENRY BREWERTON, 

Captain Corps of Engineers. 

Brig. Gen. Jos. G. Totten, 

Chief Engineer J Washington, D. C. 



APPENDIX D D— 1. 

Engineer Department, 

Washington^ May 23, 1853. 

Sir: The board of engineers of river and harbor improvements have 
considered the project of Captain Henry Brewerton, corps of engineers, 
for the improvement of the Patapsco river from Fort McHenry to the 
mouth of said river, and give it their approval. 

This project embraces the eventual excavation of a good, deep chan- 
nel, (should sufficient means be obtained for the purpose,) wherevCT 



Digitized by 



C^oogle 



S. Doc. 1. 381 

needed within the limits specified ; but the present grants being small, 
the proposition of Captain Brewerton is to apply this to removing such 
knolls as at present obstruct the navigation of the river between its 
mouth and Fort Carroll; employing for the purpose the steam-dredge 
authorized by law for the waters of Chesapeake bay, &c., and in co- 
operation with a dredge now preparing by the corporation of Baltimore 
for the purpose. 

I have the honor to propose that you approve Captain Brewerton's 
project, and that I be authorized to instruct him to carry his last propo- 
sition into effect at once, as far as existing means will allow ; the work 
to be done by contract or by day's work, as shall appear to be most to 
the advantage of the government. 

The report of Captain Brewerton (with two maps,) and that of the 
board, are submitted herewith. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig, General, and Colonel Engineers. 

Hon. Jefferson Davis, 

Secretary of War. 

Endorsement. 

Approved, with the limitation that there shall be no connexion with» 
or responsibility for, the city appropriation. 

JEFFN. DAVIS, 

Secretary of War. 
War Department, May 31, 1S53. 

The officer was instructed to carry the project, as modified, into 
execution accordingly. 



APPENDIX E E. 

Baltimore, Md., February 22, 1853. 

Sir: In compliance with the instructions of the department of the 
first of October last, I have the honor to present a project and estimate 
for "removing obstructions at the mouth of the Sus(|uehanna river, near 
Havre de Grace." 

1. As to the nature, character, and extent of the obstructions. 

They consist of two shoals, composed of mud and sand, situated 
between the light-house at Havre de Grace and Spesutie island. 
The first or upper shoal, called Devil's island, begins about half a 
mile below the light-house, and extends in a southerly direction from 
2,000 to 3,030 yards, depending upon the depth of water to be at- 
tained. The second or lower shoal commences from 900 to 1,250 
yards above Donohoe's battery, and extends fi*om 1,230 to 1,300 yarjis 
below the same, making the whole length of this shoal from 2,130 to 
2,550 yards, its southern extremity being within 560 j'ards of Spesutie 
island, between which and the shoal the greatest depth of water, at 
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mean low water, is 22 feet. The minimum depth of water on the upper 
shoal is 6 feet, and on the lower one 5 feet, at the same stage of water. 

2. As lo the present state and future wants of commerce. 

The trade of Havre de Grace is now carried on by vessels drawing 
from 7 J to 9 feet water; but it is supposed that if the depth of water 
over the shoiih is increased, so as to give 12 feet at mean low water, 
eastern vessels of a larger class will be induced to visit the port of 
Havre de Grace for the purpose of participating in the coal trade. 

3. As to the extent of the improvement proposed. 

In order to accommodate the present trade, so that vessels may pass 
freely, at all stages of water, from the mouth of the river to Havre de 
Grace, it will be necessary to obtain a depth of not less than 10 feet 
of water over the shoals at mean low water; and to effect this, it is 
proposed to excavate lo that depth a channel 100 feet wide, nearly 
straight, its general course conforming to that of the deepest water. 

The position, direction, and extent of the proposed channel, is shown 
by the full red lines on the chart of the United States Coast Survey of 
the Susquehanna river, herewith ; and has been laid down so as to con- 
nect the deep water above and below the shoals by the shortest line 
cornpntihle with a due regard to a minimum amount of excavation. 
To provide for an expansion of the trade to the probable wants of com- 
merce, It is proposed to deepen this artificial channel two feet, making 
the depth at mean low water 12 feet. This will increase the length ot 
the proposed channel on the upper shoal 1,030 yards, and on the lower 
shoal 4:20 yards, as shown by the d«)tted red lines on the chart. 

4. As to the means to be employed in effecting this improvement. 
As the velocity of the current in the Susquehanna river near its 

mouth is ordinarily small — ^ihe mean rise and fall of the tide being only 
about two feet — it would seem that the only practicable method of 
deepening the channel over the shoals at present obstructing the navi- 
gation, is by means of dredging. The machines to be employed for 
this purpose should be worked by steam, and the excavated matter 
removed, by dumping or trap-door lighters, to deep water near the 
west shore, and there deposited. This locality, as will be perceived by 
reference to the chart, will afford abundant accommodation for all the 
dredged matter, without detriment to the navigation. As the distance 
the lighters will have to be transported from the dredge to the place of 
deposite, and back again to the machine, is from two to three miles, it 
follows that the most economical method of moving them will be by 
steam : a smrdl steam-tug will consequently be required for this purpose. 

5. As to the cost of the proposed improvement. 

For a channel 10 feet deep and 100 feet wide, there will require to 
be excavated — 

On the upper shoal 49,345 cubic yards. 

On the lower shoal 64,311 " 

. Total 113,656 cubic yards 

of matter, which, at 30 cents per cubic yard for dredging and removing 
the same to deep water, is $34,960 80 
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Add for superintendence and contingencies for one year 

and a hall'. $2,039 20 

Total 37,000 00 

For a channel 12 feet deep and 100 feet wide, there will require to 
}ye excavated — 

On the upper shoal 105,900 cubic yards. 

On the lower shoal 117,688 " 

Total 223,688 cubic yaids 

of matter, which, at 25 cents per cubic yard for dredging and removing 

the same to deep water, is $55,897 00 

Add for superintendence and contingencies for two years 

and a half. 3,103 00 

Total 59,000 00 



The cost of the dredging, &c., per cubic yard, is estimated on the 
supposition that the work is to be done by contract. If a dredge is 
built by the government for this object, or can be hired at a reasonable 
expense, it is believed the work can be executed for about one half 
what has been estimated above, or, including the entire cost of a dredge, 
for three-fourths the price the improvement can be effected by contract. 
These calculations are based upon actual results, as deduced from the 
whole quantity of excavation done at the Overslaugh bars in the im- 
provement of the navigation of the Hudson river during the years 1836, 
1837, and 1838. The average cost of the dredging proper — that is to 
say, the expense of excavating, raising, and depositing tne dredged matter 
into lighters ready for removal — was a little less than six cents per cubic 
yard ; during the year 1838, the average cost was only .04022 per cubic 
yard. 

There will be required a competent and trustworthy person to super- 
intend the work during its progress, whose compensation should be about 
$100 per month. 

It will be perceived that the appropriation at present available for 
this improvement is entirely inadequate for the purpose. It is there- 
fore doubtful whether any beneficial result can be accomplished with 
the small means at our disposal, especially if the work has to be- exe- 
cuted by contract. 

This report has been delayed to this late day in consequence of my 
not having received the tracmgs of the maps of the Susquehanna until 
the 27th of December last, and from the slate of my health since that 
time. 

I beg leave to request that the chart forwarded with this report may 
be returned to me when no longer required, as I have no other copy. 

All which is very respectfully submitted. 

HENRY BREWERTON, 

Captain Corps of Engineers. 

Brig. Gen. Jos. G. Totten, 

Chief Engineer i Washington^ D» C. 
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APPENDIX EE— 1. 

Engineer Department, 

WaskingtoTiy April 23, 1853. 

Sir: Captain H. Brewerton, corps of engineers, has submitted a 
project for removing obstructions at the mouth of the SusquehaAoa 
river, near Havre de Grace, Maryland, in which he proposes to open 
a channel, by dredging, 100 feet wide, with a depth of 10 feet at W 
water over the shoals ; the channel to be nearly straight, its general 
course conforming to that of the deepest water. 

The board of river and harbor improvements approve of Capt. Brew- 
erton's project, and of the location of the lower part of the channel line, but 
prefer for the upper part a cut to the eastward, as having the advantages 
of being shorter, as they think, and conveying more of the current, tkm 
that proposed by Captain Brewerton. The board also suggest that the 
steam-dredge, equipment, and discharging-scows "/or the tcatcrs af tk 
Chesapeake bay and the Atlantic coast,^^ provided for at the first session 
of the 32d Congress, may be used in connexion with this improvement. 

In an additional communication, Captain Brewerton proposes to 
adopt the suggestion of the board as to the location of the upper part 
of the cut, from motives of economy ; but states that the abrupt change 
of direction, which a vessel must make on entering it, will make it dit- 
ficult of navigation, and it will be liable to fill up from being athwart 
the current. The line selected by him conforms as nearly as practica- 
ble with the usual track of vessels. 

The Chesapeake bay dredge, mentioned above, he contemplates em- 
ploying at present in the improvement of the navigation of tne Patap- 
sco, and does not think it advisable to defer the work at the Susque- 
hanna until the dredge can be spared from that object. 

In order to attain the greatest depth that the present means will fur- 
nish, Captain Brewerton is willing tnat the width of the cut be reduced 
to 66 feet. With this width, a depth of 8 feet may (I am verbally in- 
formed by him) be obtained at low water, within the existing means 
and on the direct line. 

I have the honor, therefore, to propose to you that I be authorized 
to instruct Captain Brewerton to enter into contract, if favorable terms 
can be had, for dredging a channel on the direct line, to have not less 
than 8 feet depth at low water, with a width of 66 feet. 

The improvement thus begun will be efficient and serviceable, and 
may be expected to be lasting; and will occupy the proper position to 
receive increased dimensions whenever the means of giving them shall 
be procured. 

Accompanying this communication are the two letters of Captain 
Brewerton, the report of the board, and a map of the locality. 

I have the honor to be, very respectfully, your obedient servant, 

JOSEPH G. TOTTEN, 
Bt. Brig. Gtmeralf and CoL Engineers, 

Hon. Jefferson Davis, 

Secretary of War. 
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Approved. — War Department, Ajfril 28, 1853. 

JEFFN. DAVIS, 

Secretary of War. 

The officer was instructed to carry the project, as approved, into ex- 
ecution accordingly. 



APPENDIX F F. 

Baltimore, Md., December 13, 1852. 

Sir: Incompliance with so much of the department's instructions of 
the 1st of October last as relates to the construction of a steam dredg- 
ing machine, &c., for the waters of the Chesapeake bay and Atlantic 
coast, I have the honor to report that I have been in correspondence 
with several officers of the corps of engineers, and with other persons, 
as to the most approved plan for a steam-dredge for digging in deep 
water and in exposed situations; and have also made a personau 
examination of some of these machines, and witnessed their operation. 

In this investigation several dredges have come under my notice. 
They are — 

1st. The inclined-plane dredge, manufactured by H. R. Dunham & 
Co., Archimedes Works, New York, the hull of which consists of twin- 
boats, fifty feet in length — one fourteen feet, and the other ten feet in 
width, and seven and a half feet in depth, having an interval of six feet 
between them, and strongly connectea together by beams and bottom 
timbers. The open space between the boats is occupied by an inclined 
plane or carriage, four feet wide, and of sufficient length to enable the 
machine to dig in twenty-six feet water. One extremity of this inclined 
plane is suspended by a fixed axle at one end of the dredge, in such a 
manner as to allow the other extremity to be raised or lowered at 
pleasure. A series of iron buckets, or excavators, eight in number, 
containing nine cubic feet each, placed twelve feet apart, and connected 
by an endless chain, revolve around this carriage, digging at one end 
of the dredge and delivering the excavated matter at the other inlo 
scows or lighters. The working power of this machine is a steam- 
engine of twenty horses power, and it is represented that this dredge ia 
capable of raising, in ordinary mud and sand digging, from 650 to 70(k 
tons per day, of twelve hours. The cost of a dredge complete of thia 
description, is $16,000 — lor the machinery alone $7,000 — and to fit it 
for locomotion would involve an additional expense of $2,500. These 
machines are much used in the city of New York for deepeiuc^ the 
docks. This same principle has been applied to a single boat, with a 
series of buckets on one or both sides. A dredge of the latter kind, 
belonging to the corporation of the city of Baltimore, is used in the 
harbor for excavating in the neighborhood of the wharves. It is a very 
complicated and expensive machine, and is said to have cost, with the 
improvements, about $70,000. If kept constantly at work, it is stated 
this dredge is capable of raising about 750 cubic yards of mud and : 
Part li — 26 
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sand per day; althougli, upon an average, not more than half that 
quantity is raised by it in that time. The first application of this prin- 
ciple is considered the best, as it brings the buckets in the centre of 
motion, and therefore in the most favorable position in a sea-way, or 
exposed situation. 

2d. A dredge, the hull of which is forty feet in length by thirty feet 
in width, and about six teet in depth, of a box- form, having a series of 
iron buckets on each side, connected by an endless chain, and moving 
over two drums, having their axes in the same vertical phme — the 
upper drum being fixed, whilst the lower one, by means of an upright 
frame-work, can be raised or lowered at pleasure. The steam-engme 
of a dredge of this description now in use at the Atlantic dock, Brook- 
lyn, New York, is of twenty-five horses power, and it is represented 
the machine is able to excavate, in a depth of twenty feet water, of 
soft, stiff* soil, 1,000 cubic yards per day, and to be capable of digging 
in thirty feet water. In hard, strong soil, it is said not to work well. 
This machine may be made to feed hi an exterior detached fi:^me of 
about two and a half times the length of the dredge ; and with this 
arrangement is the same description of machine as those used in the 
improvement of the Hudson river between the years 1835 and 1840. 
These latter had engines of about twenty horses power. One of these 
dredges, in a working day of twelve hours, excavated 1,200 cubic 
yards of coarse sand, in a depth of six to ten feet of water. I have no 
doubt that, for digging in ordinary soil and in moderate depths of 
water, a machine of this kind is capable of doing more work than any 
other. The cost of one of these dredges complete, it is supposed, 
would be from S8,000 to $10,000; although those built for the govern- 
ment on the Hudson river cost much more than that. 

3d. The single-bucket or long-leaved dredge, of Carmichael and 
Osgood's patent, (a plan of which is furnished herewith,) is a box-boat, 
about fiftj feet in length, by twenty-five or thirty feet in width, and 
four feet m depth. The dredging apparatus consists of a single iron 
bucket, containing about a cubic yard, having its open end, or mouth, 
fihaped like a scoop; whilst its bottom, from which the excavated 
matter is delivered, is movable about a hinge, and is confined by a 
strong latch, so arranged as to cause the lid to close of itself during the 
descent of the bucket into the water, and only to be opened through 
the agency of the dipper-tender, by means of a cord fastened to &e 
latch. The bucket is attached to one extremity of a long wooden lever, 
which, by an arrangement of wheels and rollers, is allowed to slide 
freely in a crane placed in the middle of one end of the boat. Con- 
nected with this crane is a turn-table, by means of which it is capable 
of making the sweep of a semi-circle, and thus conducting the lower 
extremity of the lever, and with it the bucket, to every part of the 
space embraced within the scope of the crane, and even beyond it, as 
the bucket may be made to descend ttnder the boat itself. The lever 
is manoeuvred by an upper and a lower chain, which pass over drums 
connected with the engine. The engine is of twelve horses power, 
which is said to be sufficient for the most difficult digging. One of 
these machines is employed at the navy yard at Washington ; but I am 
informed the boat is of smaller dimensions, and the engine of less power. 
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than some others on this principle. Another of these dredges is in use 
at the Philadelphia navy yard, excavating for the sectional dry-dock. 
It digs in upwards of thirty feet water, and, I am told, performs well. 
It was not in operation when I saw it. I witnessed, however, the 
working of one of these machines (belonging to J. B. Cooley, of Phila- 
delphia,) at Camden, New Jersey. Its performance was very satis- 
factory. At the Atlantic dock, Brooklyn, New York, I saw another of 
these dredges in operation ; its hull is Ibrty feet in length, by thirty feet 
in width, and has two engines of sixteen horses power each. This 
machine is not considered a fair specimen of its kind, as it was a partial 
failure, and had to be altered and improved ; and, I believe, was the 
first boat built by Mr. Carmichael upon his principle. It is said, how- 
ever, this dredge is capable of excavating 600 cubic yards per day, and 
digging in thirty feet water, and of raising about as much matter in 
hard as in soft digging. When I saw this machine at work, it was 
dredging hard-pan, at about twenty feet water. It occupied, upon an 
average, 2i minutes to raise one dipper full containing a cubic yard or 
more, the bucket being heaped. 

4th. The Archimedes screw-dredge, patented by Montgomery, one of 
which is now being built by Dunham & Co., at the Archimedes Works, 
New York, and which will probably be ready to operate in the course of 
a month. This is nothing more than the screw-pump adapted to dredg- 
ing. It consists of twin-boats, of about the same dimensions as tho<?'* 
of the inclined-plane dredge, and arranged in a similar manner, the 
open space between the boats being occupied by an Archimedes screw, 
six feet in diameter and twenty-five feet m length, made of boiler-iron; 
the barrel of the screw, at its lower extremity, having a cutter, in 
order to facilitate its penetration into the soil. The screw is worked 
by steam-power. The proprietors of the dredge now building (Messrs. 
P. A. Kane & Co., of No. 80, Beaver street, New York) are quite san- 
guine of its success, and say that it will do six and a half times the 
work of any other machine in use. Its cost is not stated. I appre- 
hend the resistance the screw will have to overcome in digging, 
together with the weight of the excavated matter in the screw, will be 
much greater than the projectors of this machine anticipate. 

There seems to be an objection to the inclined-plane dredge when 
working in a sea-way, from the fact that the upper extremity of the 
carriage is fixed, which would cause the lower extremity to surge 
against the bottom of the river, and thus prevent the operation of 
digging. The screw-dredge would be liable to this objection in a 
greater degree. 

After a careful examination of the qualities of each of the dredges 
named, wdth reference to the character of some of the obstructions to 
be removed from the Patapsco river, (detached knolls, consisting of 
hard concretions of small stones and oyster-shells,) and the exposed 
situation in which the machine will have to operate, I have come to 
the conclusion that the single-bucket dredge, with some modifications 
in the hull of the boat to fit it for the particular service required, will 
be best adapted to this locality. I am informed by Captain Dutton, of 
the corps of engineers, that Mr. Osgood has just completed a drawing 
of a dredge upon this plan, to work two cranes and scoops at the 

Digitized by LjOOQ IC 



388 S. Doc. 1. 

same time, having two pairs ; that is, four cylinders of six horses power 
each. The hull of the machine to be 60 feet in length by 40 feet in 
width, with apartments on deck, such as captain's oflSce, dining and 
cook-room, lodging-rooms, coal storage, and smith's shop, with a set of 
small paddles to propel the boat. Mr. Osgood says that this dredge is 
so arranged as to work when any machine can, and that it wiU be 
capable of excavating 100 cubic yards per hour. The dredge, com- 
plete, will cost $15,000. The price of the single-bucket machine is 
$6,250 ; and with the improvements necessary to fit it for the service, 
its cost would probably be S8,000. About six dumping scows would 
be required with this dredge, at a cost of about $5(»0 each, and a deck 
lighter for coal and wood, the cost of which would not exceed $260. 
There would also be required a small steamboat for towing the dump- 
ers into shoal water, where the excavated matter is to be deposited. 
A second-hand steamer would answer the purpose, which it is sup- 
posed might be purchased for about $4,000. 

As the building of the dredge ought to be commenced at once, in order 
to have the machine ready for operation as early in the spring as prac- 
ticable, it is important that an early decision should be had in the 
matter. 

All which is respectfully submitted. 

HExNRY BREWERTON, 

Captain Corps Engineer*. 

Brig. Gen. Jos. G. Totten, 

Chief Engineer, Washington, D. O. 



APPENDIX F F— 1. 

Engineer Department, 

Washington, December 28, 1852. 

Sir : In reference to the item in the river and harbor law of Au- 
gust 30, 1852, providing for the " Construction of a steam-dredge, equip- 
ment, and dischaiging-scows, for the waters of the Chesapeake bay and At- 
lantic coast,^^ Capt. Brewerton, of the corps of engineers, having been 
industriously employed in collecting information, has lately submitted 
a report, (herewith laid before you) in which, after describing briefly the 
several kinds of dredge that have come under his notice, he states his 
preference to be fixed, for the particular use designed to be made of the 
steam-dredge provided for in the law, "on the single-bucket dredge, 
with some modifications in the hull of the boat to fit it for the particular 
service required." 

This report of Captain Brewerton's was submitted to the board of 
engineers. They do not think they have information enough before 
them to form an opinion, favorable or otherwise, as to the machine Capt 
Brewerton prefers. They, however, are of opinion that the construction 
or purchase of a steam-tug, as proposed by Capt. Brewerton, to be 
Used in connexion with the dredge, is not provided for in the law. 

Under the circumstances, I recommend that Capt. Brewerton be au- 
thorized to procure a "steam-dredge, equipment, and dischargiiig- 
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scows," such as, on thorough examination, he shall be satisfied are best 
calculated to carry out the purposes of the law; that he be directed 
to take the measures necessary to secure, by proper inspections and 
guarantees, all the qualities proper and necessary in such vessels, boats, 
and machinery, including durability, strength, power, accommodation, 
and fitness in all respects ; that he be authorized to give to the dredge- 
boat, whether a single boat or a twin-boat, such dimensions and form 
as he shall find best adapted to the situation in which it is to work, 
giving it, if necessarjr, the power of locomotion, at the same time that 
he be cautioned against changes in machinery already well tried and 
approved, and also against new devices therein, the amount of the ap- 
propriation not authorizing nor justifying any such experiments; that 
should he think any of the vessels or boats, or machinery, can be most 
cheaply procured by contract, he be directed to call for proposals there- 
for, circulating his advertisements freely wherever he may expect com- 
petition ; and if led thereby to propose one or more contracts, that he 
prepare the same for approval here, sending at the same time all the 
tenders he may have received. 

Captain Brewerton should be desired to report whether some cheaper 
mode may not be resorted to for moving the scows, than a separate 
steam-tug, as proposed in his report. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig. General^ and Col. Engineers. 

Hon. C. M. Conrad, 

Secretary of War. 

Approved; the proposals, in case of ad vertising for contracts, to issue 
from the department. 

C. M. CONRAD, 

Secretary of War. 
December 38, 1852. 

The officer was instructed to carry the project, as approved, into 
execution accordingly. 

APPENDIX G G. 

James river — Report of the Commission on its improvement, November 26, 

1852. 

Washington, D. C, November 26, 1852. 

Sir: In pursuance of the instructions contained in your letter of Oc- 
tober 1, the commission named therein have the honor to submit the 
following preliminary report in relation to the improvement of the 
James river. 

The commission, accompanied by a committee of the council of the 
city of Richmond, personally examined the river as far as Harrison's 
bar, eight miles below its junction with the Appomattox river, and dili- 
gently sought information from pilots and the gentlemen interested in 
the improvement of the river. The river was surveyed by Captain 
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Slansbury in 1836, and his report, with two charts — one of Harrison*6 
bar, the other of the portion of the river included between the city and 
Warwick bar — was placed at their disposal. The Superintendent of the 
Coast Survey also placed at the disposal of the commission -the survey 
of Harrison's bar made under his direction in 1852, by Lieut. R. Wain- 
wright, U. S. Navy. 

The banks of the river between Richmond and City Point are gen- 
erally high on one or both sides, and few extensive mud-flats exist. 
There is apparently no necessity for jettees or other works to confine 
the river to its bed. The river flows in a channel not requiring expen- 
sive works to prevent it from spreading in the ordinary stages of w^ater. 
The improvement of its bed is, therefore, comparatively a simple ope- 
ration, and the permanence of the improvement the only point upon 
which there may be doubt. 

The principal obstructions in the James river are, the Goose Hill flats 
below Jamestown, and half way between City Point and Hampton 
roads; Harrison's bar; Cox's bar, on Mill Rock reach, 20 miles; 
Warwick bar, 5 miles; and Richmond bar, 2 J miles, below Richmond 
(Rocketts.) The two latter bars (Warwick and Richmond) mark, rather, 
points where a permanent shoaling in the depth of water occurs in the 
river, its bed forming terraces, interrupted only by occasional boles. 

At the Goose Hill flats, according to the statement of Capt. T. Skin- 
ner, an experienced pilot on the James river, there are two channels. 
The south channel has, from one to one and a half mile, only 16 feet 
clear at ordinary high water; but in consequence of its bottom being of 
very soft mud, vessels drawing 18 feet can be dragged through by tow- 
boats. The north channel is an 18-foot channel, with lumps of hard 
sand, admitting only of the passage of vessels drawing 16 feet. 

At Harrison's bar there are two channels. The main channel passes 
along the northern shore of the river, and has 16 J feet at ordinary high 
wat^r. At spring tides, vessels drawing 17 feet of water can pass 
over it. 

At all the other points of the river below City Point, the pilots state 
that there is at least 19 feet of water at high water. 

Above City Point, Stansbury's survey and the pilots differ as to the 
depth of water on the several bars. At Cox's bar, Stansbury's report 
indicates 15 feet at ordinary high w^ater. The pilots variously report 
12 and 13J feet, though they are of opinion that the water has shoaled 
since his survey. At Warwick bar, Stansbury gives 14 feet ; the pilotsl3| 
to 15 ; at Richmond bar, Stansbury 10 feet, the pilots lOj to 11 feet; and 
at the Rocketts, one mile below the falls, and where are the wharves of 
the city, and for a mile further down, Stansbury reports at least 12 feet, 
the pilots Hi to 12 feet — all at ordinary high water. At Warwick and 
Richmond bars, the pilots are of opinion that the water has deepened 
some 8 to 10 inches, m consequence of the current carrying away the 
bottom loosened by the keels of vessels. To this same cause the pilots 
attribute the keeping up of the former deptli of water at Cox's bar, 
when vessels drawing 15 feet of water passed up to the old town of 
Warwick and discharged their cargoes, till, by the introduction of tow- 
boats, the lightering was all done at City Point, or at Bermuda Hun- 
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dred, opposite. No vessel passed that bar which could not get up to 
Richmond. The bottom was no longer stirred up by the keels of 
vessels, and the depth has since gradually diminished to 13J feet or 
12 feet, as before stated. If Cox's bar were deepened to 16 feet, that 
depth could be kept up to Warwick. 

The bottom at Richmond and Warwick bars is of sand, and at Cox's 
bar is said to be of mud. There- is no appearance of rock in the river, 
except at the Rocketts, where it is visible in detached masses, and 
probably in some places forms part of the river-bed. The amount 
of excavation required in any scheme of improvement can only be 
detennineJ by a minute examination, with suitable borings. 

Between Warwick bar and City Point, there are two remarkable 
bends in the channel; the first is Mill Rock Reach, where the channel; 
after a course of 8 miles, returns to within 130 yards of its starting 

Eoint. This narrow pass is caUed the "Dutchman's Gap," and the 
ighest point is about 30 feet above low-water mark. In this Reach is 
Cox's bar. The second bend is just above the junction of the James 
and Appomattox rivers, where only about half a mile is gained after 
a course of some 9 miles. In any plan of improvement, the commis-» 
sion are of opinion that the question should be considered, whether the 
river should not be straightened by cutting through these passes? As 
regards the Dutchman's Gap, it might be more economical, as well as 
more effective, than to dredge out Cox's bar, which is said to be two- 
thirds of a mile in length. 

At Harrison's bar, the information at the disposal of the commission, 
resulting fi-om the surveys of Captain Stansbury and the Coast Survey, 
was very complete, and sufficient to determine the general character of 
the improvements required. Besides the main channel already referred 
to, there is a swash channel on the southern side of the river, having also 
16J feet at ordinary high water. The swash channel is the more 
narrow and circuitous one, and the northern channel is best adapted to 
navigation, and most generally used by vessels. This channel is gradu- 
ally improving in the depth of its water, and the river is now forcing 
out a better channel. This was predicted in 1826 by C. Crozet, esq. 
Captain Stansbury did not concur in this opinion, though he was of 
opinion that if a channel were once dredged out, it would maintain its 
depth. A comparison, however, of Captain Stansbury's survey with 
that made by the Coast Survey in 1852, shows conclusively that the 
channel has very much improved. In 1836 the bar between the 18- 
feet low-water lines was one mile in length. In 1862 it was reduced 
to half a mile. In 1836 there was an extensive middle ground on this 
bar, dividing it into two channels, with 16 feet at average high water 
in each. In 1862 this middle ground had essentially disappeared, 
there being simply occasional lumps of 10 J, Hi, and 12 J feet; the two 
channels had become one, and the depth at ordinary high water had 
increased to 16J feet- The bottom has been ascertained, by boring, to 
consist for the most part at the surface, and for six feet below, of a hard 
pavement of pebbles, mixed with shells and gray sand, below which 
mud and yellow sand occur. The current has within the last fifteen 
years greatly improved this bar, notwithstanding the rigid character of 
the bottom, and the commission are satisfied that it would maintain a 
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considerably increased depth if it were dredged out. Should subsequent 
examinations confirm the truth of the statement of the pilots, that, with 
the exception of Goose Hill flats and Hamson's bar, 19 feet of water 
at hifjh water can be carried all the way up to City Point, and should 
the Goose Hill flats admit of a similar improvement, the commission 
are of opinion that at least this depth could be permanently secured for 
Harrison's bar. They cannot, however, submit a definite plan for 
Harrison's bar, till what is practicable to be attained at the Goose Hill 
flats, to be determined only by a survey, has been ascertained. 

While the commission are of opinion that a survey of the whole river 
is essential to determine the character of the improvements that are 
required, they propose, at present, simply to survey the Goose Hill 
flats and the river between the city of Richmond and Harrison's bar. 
From a full conference with the corporate authorities of Richmond, it 
is believed that this will furnish the necessary data for any improve- 
ments which can be undertaken at present. When an additional 
appropriation is made, the survey can be completed, and the commis- 
sion will tlien be able to prepare a complete plan for the improvement 
of the whole river, with suggestions for the necessary aids to naviga- 
tion. Besides buoys, &c., pointed out by Captain Stansbury as required 
in certain localities, and which may be needed in others, he recom- 
mends strongly the necessity of a light-house at Point of Shoals, and 
his reasons are conclusive. This light has not been built. 

At the request of the commission, the Superintendent of the Coast 
Survey will immediately commence the survey of the river fi-om Richr 
mond to Harrison's bar, and of the Goose Hill flats, including the 
topography of the two bends, to determine in either case whether the 
river shall be straightened by digging through the narrow passes, and 
accompanied by the necessary tidal and current observations. The 
importance of tidal observations is apparent from the fact that, accord- 
ing to the observations of Captain Stansbury, the tide rises one and a 
half foot more at Richmond than at City Point. The pilots are of 
opinion that this increased rise is maintained both at the Riclmiond and 
Warwick bars, and for 10 miles further down the river. The phenome- 
non is entirely different from what is known of the Appomattox river, 
where by observation it has been found that there is nearly the same 
rise (3J feet) at City Point and at Petersburg. 

It is believed that the survey from Richmond, to include Warwick 
bar, can be completed in two months, with a recormoissance of Cox's 
bar, and that a supplementary report can be made before the close of 
the approaching session of Congress. 

The commission are, however, of opinion that the improvements in 
this river will mainly consist in dredging, and they therefore recommend 
that it be commenced at the earliest practicable moment. 

We would further recommend that an additional appropriation of 
$45,000 for this river be asked for, for the ensuing fiscal year. 

The commission cannot close their report without acknowledging 
their obligations to the city council of Richmond for the hospitalities 
extended to them, and for supplying them with a steambcjat to examine 
the river as far as City Point, in which they were materially aided by 
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a committee of the council, and several citizens of Richmond who ac- 
companied them. 

JOS. K. F. MANSFIELD, 
Capt. Corps of Engineers^ and Brevet Colonel. 
A. D. BACHE, 
Superintendent U. 8. Coast Survey. 
ISAAC I. STEVENS, 
LietU. Engineers and Brevet Major, 

Ass^t U, S» Coa^t Survey. 
Bvt. Brig. Gen. Jos. G. Totten, 

Chief Engineer, Washington City, D. C 

APPENDIX G G— !• 

Engineer Department, 

Washington, December 21,1 S52. 

Sir : A joint commission, consisting of Professor A. D. Bache, Su- 
perintendent of the Coast Survey, Brevet Colonel Mansfield and Brevet 
Major Stevens, of the corps of engineers, have, under instructions irom 
this oflBce, made an examination of James river, in reference to im- 
provements provided for in the river and harbor law of the last session 
of Congress. 

The report of this commission is very encouraging, as to advantages to 
be derived from contemplated improvements in the obstructed portions 
of the river, which lie between the city of Richmond and Hanison's bar, 
eight miles below the junction of the Appomattox. 

These improvements will consist of dredging chiefly, if not wholly ; 
but there must be made a good survey of the particular portions need- 
ing improvement, in order to determine, in the several cases, the exact 
extent and the nature of the work. This survey is in progress, and 
may be finished in about two months. 

But though the survey is indispensable to a complete project, there 
are certain dredging operations as to which there is now a concurrence 
of opinion ; and as these would afford material relief, independent of 
other operations, I recommend that Colonel Mansfield — who was one 
of the commission, and will have local charge — ^be authorized to ad- 
vertise for proposals for executing any such dredging operations by 
contract, being instructed, at the same time, should he be satisfied with 
the terms offered, to submit, for the approval of the department, the 
contracts he may propose to have executed. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt, Brig. General, and Chief Engineer. 

Hon. C. M. Conrad, 

Secretary of War, Washington. 

Approved: C. M. CONRAD, 

Secretary oj War. 
War Department, December 22, 1862. 

The officer was instructed to carry the project, as approved, into 
execution accordingly. 
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APPENDIX H H- 

Apjjomattox river — Report of the Commission on its imjjrovement. 

Washington, November 26, 1852. 

Sir : The commission named in your letter of October 1st met at 
Washington, and proceeded, according to your instructions, to examine 
the Appomattox in reference to its improvement, to consider and discuss 
the results of the survey of the river, and to collect information from 
various sources within reach. They have now the honor to submit the 
following report, with the necessary plans and estimates: 

The Appomattox is eleven and three-eighths miles in length from 
Rowlett's wharf, in the city of Petersburg, to City Point, where the 
river enters the James river. The distance from Petersburg to City 
Point, in a straight line, is eight miles and seven-eighths, or three miles 
and a half less than the distance by the course of the stream. The 
tide flows to the falls, a short distance above Petersburg. At City 
Point, and sixty yards from its wharf, the river is twenty feet deep at 
low water, and eighteen and a half feet can be carried to Broadway, 
three miles and one-eighth above City Point, being eight miles and a 
half below Petersburg. At the Point of Rocks, three-quarters of a 
mile above Broadway, the river divides into two channels, on the 
northern one of which, a mile and one-eighth above the Point of Rocks, 
is Port Walthall, connected by railroad with Richmond, and to which 
eighteen and a half feet of water can be carried. Above this the 
channel rapidly shoals, dividing into two arms, which unite again at 
the mouth of Swift creek, taking a southward course for a few hundred 
yards, and then joining the main channel. At the distance of a mile 
and a quarter above the Point of Rocks the southern or main channel 
divides into two arms, of which the northern is the principal. The 
southern, having been closed in Mr. Stein's improvement of the river, 
is still quite shallow. It passes close to the foot of the southern high 
bank of the river-basin, and is separated from the main channel by low 
islands, covered in part by wood, and extends two miles and an eighth 
up stream before rejoining the main channel. The main channel is irre- 
gular in depth ; twelve and a half feet, however, can be carried to a 
point nearly opposite to Port Walthall, and seven and a half to the 
junction with the Port Walthall channel, both at ordinary high water. 
The distance from the Point of Uocks to this junction by the main 
channel is two miles and one-third, and by the Port Walthall channel 
it is three miles. There are several small slues connecting these dif- 
ferent channels. The main channel makes an abrupt bend before 
uniting with the Port Walthall channel. From their intersection to 
Hare's bar, opposite the head of the southern channel, is about a mile, 
and up to this a depth of seven and a half feet can also be carried, and 
over tlie bar seven feet at ordinary high water. From Hare's bar to 
Covington, about a mile, the same depth can be carried. Here begins 
Stein's lower cut through a low marshy island, and which is now the 
main channel of the river. The former channels along the foot of the 
porthern and southern banks of the river-basin were closed, and remain 
partially so now. From the extremity of Stein's lower cut to Rowlatt'^ 
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bar, near the mouth of Oldtown run, is seven-eighths of a mile, and a 
depth of water of six feet can be carried to the bar, and five and a half 
feet, at ordinary high water, over it. From Eowlett's bar, through 
Stein's upper cut, to Rowlett's wharf, in the city of Petersburg, about 
two and one-third miles, six feet can be carried at ordinary high water, 
with the exceplion of Page's bar, about one mile above Rowlett's bar, 
which has only five and a half feet. Stein's upper cut is four hundred 
and fifty yards in lengih, and its narrowest part ninety feet in width. 
In its bottom are three separate beds of rock, having about seven and 
a half feet water over them at ordinary high water. 

At the city wharves, there was, when the survey was made, a 
depth of 12 J feet at ordinary high water. 

It is proper to observe that tlie depths were taken from mean low 
water, during the summer, and that they fall short of those generally 
referred to as the average of depths. The depth, too, has since been 
increased by the dredging operations prosecuting by the city, which at 
the time of our visit, at the close of October, had been made at the city 
and on Page's bar, and were extending to include Rowlett's bar. 

The width of the river at Broadway is 160 yards, and at Petersburg 
64 yards. 

Below Hare's bar there are several small jettees of wood, for con-» 
Iracting the width of the river; also below and above Stein's lower cut. 
Between the mouth of Oldtown run and Page's bar, on both sides of 
the river, at intervals, are jettees for confining the river to its present 
bed. Above this, to Stein's upper cut, are others on the north side ; 
and the old bed of the river, near Petersburg and opposite to Stein's 
upper cut, is closed by a stone dike. The only rocKy bottom now 
known to exist is in Stein's upper cut. 

The jettees were of stakes driven into the river-bottom, and closed 
by wattling, but are now in bad repair. They are usually crosswise 
to the direction of the river. 

The cuts and jettees were made by a company, whose chartered 
rights are now held by the city of Petersburg. 

The obstacles to the navigation of the Appomattox all lie above 
Broadway, and extend 7 J miles from the city oi Petersburg. 

The tides, as derived from observations at City Point, at Broadway, 
S mile below Covington's and below Stein's upper cut, and at the city, 
rise and fall about 3^ feet, with little difference between City Point 
and Petersburg. 

The duration of the flood is about SJ hours, and of the ebb about 
6| hours. Spring tides add about one-half foot to these depths, and 
neaps diminish th' m by about the same quantity. The time required 
for the tide-wave to propanrate itself trom City Point to Broadway (2} 
miles) is 20 minutes ; from Broadwijy to the station below Covington's, 
(4f miles) is 24 minutes; thence to the city (3i miles) is 1 hour and 8 
minutes. 

The velocity of the current at flood and ebb, at Broadway, is 1 knot, 
at Covington's i a knot, per hour. The direction carries die water in 
mid-stream, or against one or other bank. 

The slope of the river-bed from Petersburg to Covington's is at the 
rate of 4 inches per mile; from thence to Broadway, 3 inches per mile; 
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and ihence to City Point, 3 inches ; making an average from the ci^ 
to City Point of 3 J inches per mile. Li the whole distance the slope is 
2 feet 8^ inches. 

The surface of the bottom of Page's bar is coarse yellow sand and 
pebbles ; of Rowlett's bar, coarse yellow sand ; and of Hare's bar, 
coarse yellow sand and pebbles. Borings, 4 feet below the surfiice of 
Page's bar and 6 feet below that of Rowlett's bar, yielded similar ma- 
terials to the foregoing; and at 6 feet below the surface of Hare's bar, 
yellow sand and blue clay. In Stein's upper cut there are three dis- 
tinct beds of rock, entirely across the channel, at average depths, re- 
spectively, of about 6, 5, and 4 feet, at mean low water, and of about 
60 yards in length. 

Th(^ materials forming the deposites in the river-bed are brought 
down principally in freshets, whicn occur usually in the spring and au- 
tumn, though by no means invariably every season. Tne freshet of 
1851 rose to about 6| feet above ordinary high water, and that of 1852 
about 6 feet at the city wharves. The low islands in the stream and 
the latercd channels giving room for the water to spread, the rise is but 
little felt at Broadway. The Appomattox and its branches drain an 
area of about one thousand square miles. The amount of material de- 
posited in any single freshet has not been ascertained. 

Swift cr(H k, draining the country on the north side of the Appomat- 
tox, is the only branch of consequence which it receives below Peters- 
burg. Its width at the mouth, where it enters Port Walthall channel, 
is 100 yards, and its depth in the channel 8 J feet It is a rapid stream, 
as its name indicates, and inconsiderable in length, compared with the 
Appomattox. Its banks are high, and its waters rise rapidly after rains. 
The freshets in Swift creek are much more frequent than those in the 
Appomattox ; and when its waters are high, it backs up those of the 
river. It is thus the chief cause of the shoalness of the water in the 
north channel, between a point above Port Walthall and the main 
channel, and of the direction of the main channel itself. 

The Appomattox river was surveyed last summer by the Coast Sur- 
vey, by direction of the Treasury Department, at the request of the 
city ot Petersburg, and in part through means furnished by the coun- 
cils; and a map has been made, showing the river and its banks, which 
has been placed at the disposal of the commission. The survey in- 
cluded the observations of tides, currents, and of the nature of the bot- 
tom of the stream generally ; and borings were made below the sur- 
face of the different bars. Levels, connecting the different tide-gauges, 
were also run. There was no necessity for further surveys, but meiely 
for personal examination by the commission, and for borings in Stein's 
upper cut, and in the old bed of the river near it, to determine the ex- 
tent of the rock there below the surface of the bottom. 

The commission was informed that a map existed, showing the river- 
bed after the completion of Mr. Stein's improvements ; but they were not 
able to obtain this. A sketch, made in connexion with a project for a ship 
canal by Mr. Fisk, was placed at their disposal by the committee of the 
city councils on the improvement of the river. This referred, however, to 
a condition of the river which it was the object of Mr. Stein's improve- 
ments to alter, and which had in effect been much changed by them. 
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The commission are under great obligation to the committee for the 
facilities rendered in the execution of their duties, and for the various 
information furnished to them, and venture to express the opinion that 
to the foresight of the committee in obtaining an exact survey of the 
river is due the readiness with which the plans for its improvement 
have been made, and the absence of delay, which otherwise would 
have been unavoidable. 

The importance of the improvement of the Appomattox river to the 
city of Petersburg needs no enforcing by argument ; but the very thriv- 
ing condition of the city itself, and its connexion with the trade of the 
South and Southwest, which renders the improvement a matter of con- 
cern to several States, may require illustration. 

The statistics obtained from the collector of the port of Petersburg 
show an export trade for the year ending November 1, 1S52, of 
$4,600,000, an import trade of $7,500,000, and an amount invested in 
manufactures of $1,772,760 ; making, in all, $13,772,760. This is 
aimually increasing. During the last twelve months, the tonnage to and 
from foreign ports has amounted to 20,664 tons, and coastwise to 
140,430 tons; making, together, 161,684 tons. The same authority 
gives the cost of corn and wheat manufactured within the year at 
Petersburg, at $400,600 ; of iron worked up in foundries, $55,000 ; of 
expenditures in tobacco factories, $776,260 ; and in cotton factories, 
$642,000. The number of operatives in the tobacco and cotton facto- 
ries is 2,800 ; and nine thousand bales of cotton are worked up in the 
course of the year. 

It is not alone the city of Petersburg, nor even the State of Virginia, 
which is interested in the improvement of the Appomattox. The vari- 
ous railroads already completed bring up to the wharves the produce 
of the adjacent country and States ; and others in progress will add 
greatly to the demand for facihties in reaching a marKet. 

The Petersburg railroad opens the valleays of the Roanoke and Cape 
Fear, and connects Petersburg with Raleigh, in North Carolina ; whence 
the road making to Charlotte joins the South Carolina railroad. 
During the year ending September 30, 1862, 40,090 tons of merchan- 
dise and agricultural products (including 14,077 bales of cotton, 54,415 
bushels of grain, and 10,893 hogsheads of tobacco, and 44,689 passen- 
gers) were carried over that road. 

The Southside railroad, when completed, will bring in the produce 
of western Virginia, and will, through the Lynchburg and Tennessee 
railroad, connect with the great line now constructing through Tennes- 
see, to Memphis. The Appomattox canal and boat navigation of the 
upper river extends between seventy and eighty miles through a good 
agricultural region. A plank road connects Petersburg with Boyd- 
town, seventy-five miles to the southwest of the city. 

After examining the data collected in reference to the Appomattox, 
the commission is of opinion that, by confining the water to one bed, 
rendered as nearly uniform in width as practicable, and by deepening 
artificially, this river may be greatly improved for purposes of naviga- 
tion. • 

The rise and fall of the tides is nearly the same (3} feet) at City 
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Point and at the wharves of Petersburg ; it may nevertheless be desi- 
rable, at particular points, to straighten the bed. 

The chief mode of confining the river effectually, and without too 
great expense, is by shutting off, and keeping permanently closed, the 
side channels and slues from one channel to another. The next is, by 
repairing the jettees generally with new wattling, and in some cases 
with additional stakes, contracting the bed at particular points. 

This channel can be made without difficulty, and, by the assistance 
of the jettees and works closing the lateral natural channels, ma} be 
kept open in part. It is, however, certain that, in freshets, portions of 
the deposites from the wash of the river must remain in this part of the 
bed, and that new dredging will be required to remove it. The im- 
portance of the river is such as to justify such operations from time to 
time ; and when the great development of the trade of Petersburg, 
which it is now supposed must take place, occurs, much more complete 

{>lans may be resorted to, lateral jettees being replaced by continuous 
inings of the channel. 

It is obvious that there is a certain width of the channel at which 
the current will maintain the greatest depth, and reduce the permanent 
amount of dredging to a minimum. The engineer charged with the 
improvement should make this the subject ot careful observation ; so 
that when the importance of the commerce of the river shall authorize 
the expenditure, tne present temporary arrangements can be replaced 
by permanent artificial banks. 

To deepen the bed artificially, dredging and drag^ng may be resorted 
to; but we consider the former as especially applicable to the case, 
considering the small velocity of the current, except in freshets, and ! 
that for several miles the entire bed of the river must be deepened. j 

In reference to the draught of schooners and small brigs engaged in | 
the coasting trade, it is desirable that at least twelve feet of water, at j 
high tide, should be carried to the wharves of Petersburg. 

The map of the Appomattox, which is herewith submitted, shows 
the river-bed, and the depths reduced to mean low water. The com- | 
mission have marked upon the map by two parallel lines, including a j 
blue tint, the channel which they would propose to form by deepening | 
the bed of the river. 

Referring to the several obstacles as they occur, in their order, from 
Petersburg towards Broadway, we would recommend the following 
operations; observing, however, that much latitude should be left to 
the engineer who will execute the work, and that his observations may 
change the relative importance of parts of the work. The projected 
works are indicated bv red lines upon the map. 

1. To open the old bed of the river at Stein's upper cut, as indi- 
cated on the map, by removing the dike at P, thereby turning the 
three beds of rock in that cut, which would otherwise involve an ex- 
penditure of $14,000 for their removal. This the commission recom- 
mend less reluctantly, as their observations, as far as they could be 
obtained, showed there would be no rock found in the old bled ; and in 
the event of a resort to coffer-dams, the best mode of removing the 
rock in Stein's cut, it would still be necessary to pass off* the water of 
the river through the old bed. 
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2. To place some additional short jettees below those on the north 
side of the river, above Page's bar, as indicated by the red lines on 
the map, so as to avoid the sudden enlargement of the bed there, 

3. To stop the upper entrance of Oldtown run into the Appo- 
mattox, so as to bring the waters out below Covington's, nearly in the 
direction of the main stream of the riven 

4- Effectually to close the southern passage, heading opposite to 
Covington's, by an obstacle niear the position of the jettees and mounds 
marked on the map, and by placing in it the deposite removed from the 
river-bed by dredging, securing it in such a way that freshets will not 
carry it back into the river-bed. 

6. To close up the south branch, near Hare's bar, by means similar 
to those just referred to, and as marked by red lines on the map. 

6. The commission has discussed carefully the question connected 
Tvith the improvement of the river at the head of the island separating 
the Port Walthall and main channels. 

The idea was considered of making the Port Walthall channel the 
main one, by turning all the water into it, and cleaning out the shoal 
passage now existing between the main channel and the entrance to 
Swift creek ; but the commission is of opinion that this would cause 
deposites in the deep water near Port Walthall which would injure that 
port. No injury could, the commission is of opinion, result to Port 
Walthall by closing this shoal passage ; and the current of Swift creek 
would suffice to prevent the water from becoming so still as to deposite 
gradually the sediment brought in with the flood-tide water. 

The effect of closing this passage would be very good on the main 
channel, tending to clear off* the bar now forming near the upper end of 
the bend, and to increase the velocity of the ebb in and below it. A 
jettee properly placed just above this bend, would effect of itself much 
of this work. (See red lines.) 

7. To close several small openings through which the water now 
passes from the main channel. 

8. To dredge the channel of the river thus confined, so as to give 
twelve feet at mean high water up to Petersburg, on a width, at the 
bottom, of twenty yards. 

The material of the bottom being sand of various degrees of coarse- 
ness, will be easily removed. It should be placed at points where it 
will assist in filling channels intended to be closed, whence it cannot be 
returned by freshets to the bed of the river. The filling up of the bed, 
except during the time of freshets, would be an extremely slow opera- 
tion, and the expense of removing the materials which might accumu- 
late in any one year could not be very great. At all events, it would 
repay itself to the citizens in the facilities afforded to the commerce of 
this growing place. 

We submit the following approximate estimate for the cost of the 
improvement of the river: 

The whole amount of dredging required to secure 12 feet of 
water at ordinary high water, will be, in round numbers, 
350,000 cubic yards, which, at 20 cents per yard, the price 
now paid by the city of Petersburg for dredging, wilt 
amount to • $70,000 
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The amount required for cut-offs, for repairs of old and tbe 
placing of new jettecs, securing the same by deposites of 
the earth dredged out, by enrockments, and pavements of 

stone and pebbles, &c., may be estimated at $20,000 

Cost of drcdging-boat and flats 20,000 

Contingencies 6,000 



115,000 



The commission would recommend that $22,500 of the appropriation 
for the James and Appomattox rivers be set apart for the latter object, 
and be applied, first, to constructing the cut-offs and jcttees, which re- 
quire a careful study of the river, and, involving modifications and even 
entire changes in the plans, must be done gradually ; and, second, the 
dredging out the channel, and that Congress be asked to make, for the 
next fiscal year, an appropriation of $45,000. 

The commission are not prepared to give a detailed estimate of the 
cost of the works which will be eventually required to give that perma- 
nent chnracter to the improvement, to be obtained only by permanent 
artificial banks throughout its extent. The width of the channel cannot 
be now determined, nor can the exact character of the banks. Tbe 
w^hole problem, in all its details, will be elucidated in the progress of 
the scheme of improvement recommended in this report. 

It would be proper to leave the order in which the details of this 
work should be undertaken, and all other arrangements for its execu- 
tion, to the engineer in charge. 

JOS. K. F. MANSFIELD, 
Captain Corps ErtgineerSy and Brevet Colond, 
A. D. BACHE, 

SupU V. S. Coast Sunefj. 
ISAAC I. STEVENS, 
Lieut. Engineers and Bt. Major y Assist, U. S. Coast Survey, 

Bt Brig. Gen. Jos. G. Totten, 

Chief Engineer i Washington City^ D, C. 



APPENDIX H H— 1. 

Engineer Department, 

Washington^ December 14, 1852. 

Sir: I have the honor to lay before j'^ou, for your action, the report 
of a commission, consisting of Professor Bache, Superintendent of ihe 
Coast Survey, Colonel Mansfield and Major Stevens, of the corps of en- 
gineers, on the proposed " improvement of the Appomattox river below 
the city of Petersburg," provided for in the river and harbor bill of the 
last session. With this report there is a large map of a late survey of 
the river, showing the obstructions upon which it is designed to operate, 
the jettees and dies it is proposed to erect, and the trace of thecnannel 
that it is tj^oughl should be opened by dredging. 

This project has been under considferation by the board of engineer 
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for river and harbor improvements, whose report thereon is also now 
laid before you. 

The commission recommend that the sum of $22,500, being one-halt 
of the sum of $46,000 granted by Congress for improving the two rivers, 
James and Appomattox, be set apart for the latter object. '1 his is ap- 
proved by the board of engineers, and recommended to the approval 
of the Secretary of War by the Chief Engineer. 

The commission also recommend that this money be first applied to 
the construction of such dikes and jettees as a careful study of the river, 
by the constructing officer, shall show to be necessary, and next to 
dredging out the channel, as drawn in the plan. The board of engi- 
neers unanimously concur as to the dredging of the channel, but a 
majority advise that the construction of dikes be restricted to a single 
one at the junction of Swift creek, until progress in dredging shall show 
whether otner dikes, jettees, &c., are necessary. The Chief Engineer is 
of opinion: that if the local engineer be instructed, in studying the de- 
tails of the project in its application to the ground, to keep in mind the 
cautions, as to these dikes and jettees, of the commission, (of which he 
was a member,) as weU as those of the board of engineers, the design 
of both will be attained; and, accordingly, the Chief Engineer recom- 
mends to the approval of the Secretary of War the design of dredging 
the channel according to the plan, and of making such dikes and jettees 
as shall be found to be necessary in the progress of dredging, and of 
further exact and minute examination of localities. One member of the 
ioard approves of dredging as proposed, but objects to all dikes and 
jettees. 

Should the above recommendation of the Chief Engineer be approved, 
he will consider himself authorized to direct the immediate commence- 
ment of the work, and its prosecution with all the vigor that the means 
will allow. 

I have the honor to be, veiy respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig. General^ and Colonel Engineers. 

Hon. C. M. Conrad, 

Secretary of War. 

Approved as recommended. 



December 14, 1862. 



C. M. CONRAD, 

Secretary of War. 



The officer was instructed to carry the project, as approved, into 
execution accordingly. 

APPENDIX I L 
Washington, D. C, February 21, 1853. 

Siu: In compliance with your orders of October 4, 1852, I have the 
honor to submit a report and plan of operations for '* reopening a com- 
munication between Albemarle sound and the Atlantic ocean, &c." 
Part ii— 26 

• • . . • 1 '. . * •' 
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I have carefully read and studied the elaborate and able reports of — 

Mr. Fulton, State engineer of North Carolina, September 16, 1820, 
Senate document 106, 2d session 20th Congress. 

CaptaiB Bache, Topographical Engineers, February 12, 1829, Sen- 
ate document 106, 2d session 20th Congress. 

Mr. Gwynn, State engineer, North Carolina, January 29, 1841, 
Senate document 132, 2d session 26th Congress. 

These papers may be said to have exhausted the historical and 
general discussion of the subject. They are enclosed herewith, and 
such drawings and maps, calculated to throw light upon the subject, 
as I have been able to obtain, viz: 

Wimble's chart of the coast of North Carolina, 1738, 

Coast Survey sketch D, published in 1851. 

Coast Survey sketch of Hatteras inlet, 1860. 

Coast Survey hydrographic map of Albemarle sound, 186 J, scale 

,. , 1 . * 

80000* 

Coast Survey hydrographic map of the junctions of Albemarle, 
Roanoke, and Croatan sounds, North Carolina, 1861, scale a6o66 * 

And a copy of Captain Bache's survey of Roanoke island and its 
vicinity, belonging to his report, but not published with it. 

The place of Roanoke mlet, which it is proposed to reopen, was 
opposite Roanoke island, a little south of the sandihill called " Nag's 
Head." The inlet existed from the time of the settlement of the coun- 
try to the end of the last century, when it finally closed. 

There are now two communications between Albemarle and Pamlico 
sounds: one west of Roanoke island, called Croaton sound, three 
miles over, and averaging eight feet deep, with a greatest depth of 
thirteen feet ; the other cast of Roanoke island, called Roanoke 
sound, with a principal channel one-half mile over, and averaging 
four Icet deep ; and several smaller channels about three-fourths of a 
mile over, and one foot deep. The distances and depths being taken 
in both cases along the sites of the proposed breakwaters or dams. 

Along the lower part or southern end of Croatan sound, there are 
marshy islands, which, wuth the similar formations on both sides, are 
called the " Roanoke marshes." Here, at an early period, it is sup- 
posed, that sound was entirely closed ; and then, Roanoke sound being 
always shjdiow, the waters of Albemarle, fed by several rivers, and 
draining a large area, found their way to the ocean through Roanoke 
and Currituck inlets, and kept these inlets open- 

At some period channels opened througn Roanoke marshes, grad- 
ually increased to a great widlli, let out the water of Albemarle into 
Pamlico sound, and thence into the ocean through several inlets, and 
allowed Roanoke and Currituck inlets to close up. 

If, then, we restore the original topography of the country — ^that is, 
close the two outlets from Albemarle to Pamlico sound, and reopen 
Roanoke inlet by art — we shall bring the original causes into action. 
and may expect the inlet to be kept open by the penned up waters ot 

*A part of th'u map, induding the loeaHty of the propoted inlet, is printed at the end of 

thifl report. 
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Albemarle sound. In these general matters the three reports nearly 
agree. 

I find nothing to show that Roanoke marshes have opened recently. 
Wimble's chart, published in 1738, gives to Roanoke and Croatan 
sounds very nearly their present relative widths, and lays down several 
wide channels through Roanoke marshes, and, what is remarkable, 
rives to that communication with Pamlico sound precisely its present 
least depth — ^nine feet. This must be regarded as much better author- 
ity than the tradition which makes the opening of that channel some- 
thing recent — something in the memory of the last generation. 

Neither is there anything to show that Roanoke inlet was ever used 
by any but small vessels. In 1738, according to Wimble's chart, 
vessels bound north would naturally pass out of Currituck, where the 
low-water depth was ten feet ; and vessels bound south, out at Ocra- 
coke through Croatan sound, where they could carry nine feet. The 
low-water depth of Roanoke was then only six feet. 

Before presenting any remarks upon the plans proposed, it maybe wel 
%o give some additional description of the natural features of the country. 

There is no perceptible tide in Albemarle sound; the level of its 
surface, and the currents in Croatan sound, are regulated by the winds. 
Southwesterly winds produce the greatest elevation in Albemarle 
sound, and northeasterly winds the greatest depression. Southwesterly 
winds produce a current through Croatan sound towards Albemarle, 
and northeasterly winds a current in the opposite direction. • 

The general level of Albemarle sound is about a mean between high 
and low water of the ocean; according to Fulton, 2 J feet above low 
water, and 2J feet below high water, of neap tides. But as the water 
of the Roanoke, and other rivers which flow into the sound, cannot 
escape entirely by evaporation, and by percolation through the "banks'* 
into the ocean, the general level of Albemarle must be a little above 
the mean level ot the ocean, and the water flowing out through Croa- 
tan sound must somewhat exceed the quantity flowing back. Still the 
difference is so slight, that all observers speak of the currents through 
Croatan as being regulated entirely by the wind. 

No long-extended observations have been made upon the ocean tides 
at Nag's Head. Fulton gives as the result of his observations, made 
between the middle of March and the beginning of May — ^rise and fall ot 
neap tides, 5 feet; ditto spring tides, 7'.50. 

Captain Bache gives 2' 6" as " the greatest oscillation of tide" from 
December 16, 1827, to January 15, 1828. 

At Cape Hatteras, about 60 miles south, a Coast Survey sketch of 
1850 gives — 

"Greatest rise and fall of tides at Hatteras cove, 5' S". 

*• Mean rise and fall of tides at Hatteras cove, 3' 3''. 

" Least rise and fall of tides at Hatteras cove, 2' 2''." 

Another Coast Survey sketch, published in 1860, gives for Hatteras 
inlet, 13 miles west of Cape Hatteras — 

** Greatest rise and fall of tides on the bar, 6 feet; mean, 3 feet ; 
least, 2 feet. 

" Greatest rise and fall at the anchorage between the inlet and the 
bulkhead, 3 feet ; mean, 2 feet ; least, It^ foot. 
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Greatest rise and fall on the bulkhead, 2J miles from the bar, and 
If inside the inlet, 1^ foot; mean, 1 foot." * 

The last series is highly significant, as showing how little the level 
of a large sound is affected by ocean tides, even in the immediate 
neighborhood of an inlet. 

The water in the upper or western part of Albemarle sound is entirely 
fresh; in the lower part, it is brackish. In Roanoke sound, at Nag's 
Head, oysters are now growing ; but there were none there prior to the 
storm of 1846, which opened several inlets in Pamlico sound, three of 
which are still open : Oregon inlet, ten miles from Nag's Head, nearly 
dry at low water; Hatteras inlet, thirteen miles below Cape Hatteras, 
with five feet at high water on the bulkhead ; and one between Ocracoke 
and Cope Lookout, with four feet at low water on the bar, and no bulk- 
head. These depths may not be strictly correct, the source of informa- 
tion not being always very reliable. 

The Roanoke marshes, and all the marshes which I saw on the main 
lands and islands, (I examined all those which lie in the way of the pro- 
posed breakwaters,) are very low — less than one foot above the water 
at the time; and I was told by many persons that the water stood 
near its ordinary level. 

On tiie main land a marsh begins, say, one mile below Fleetwood 
Point; gradually widens to' 1,200 yards (by estimate) at that point; 
and goes on enlarging to the lower end of Croatan sound, and beyond, 
lormnig a part of Roanoke marshes. 

On Roanoke island a marsh, beginning a short distance below Pork 
Point, extends, 1 beheve, over the greater part of the southern portion 
of the island. 

The dam over Roanoke sound must pass over at least a mile of 
marsh on Roanoke island. 

The pine trees on Roanoke island and the main everywhere indicate 
to the eye the border of the marsh, and the beginning of higher ground; 
but I have felt much in want of an accurate topographical map ; and 
shall probably be able to obtain one soon from the Coast Survey oflBce, 
the surveys having been completed. 

The reports agree m recommending the same positions for the dams. 
At these places they are best protected from the winds and waves, 
and cross the sounds where the water sections are nearly the least. 
The following section over Croatan sound w^ll give some idea of 
the work required there. [Note. — Figure 1 on the plate presented 
at the end of this report, being a section over Croatan sound, along the 
line ot the proposed bieakwater, will give some idea of the work re- 
quin^d there.] 

The following section through Roanoke sound, reduced to the same 
scale with the preceding, is taken from Bache's map— that of the Coast 
Survey being incomplete at this locality. [Note. — Figure 2 in like 
manner illustrates the work required to construct a breakwater over 
Roanoke sound.] 

Smce the survey ot Fulton, there seems to have been no sensible 
change m the soundings and water-Hnes of the two sections. 
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To show the dredging or scouring required to open an 8 J or 12-feet 
channel from Albemarle sound to the Atlantic ocean, passing round 
the head of Roanoke island, down Roanoke sound, and through the 
proposed inlet, I give the following section. [Note. — Figure 3 is given 
to sh'jw the dredging or scouring required to open * * * • 
through the proposed inlet. The upper ground-line is that of the 
Coast Survey map, 1851 ; the lower line, that of Captain Bache's 
map, 1829.] 

Horizontal scale to the vertical, as 222.22 to 1. 

FvltorCs first plan — stone. 
[See sketch E, at the end of the volume.] 

For Croatan sound, Fulton proposes an embankment, 15 feet wide 
at top, with a slope of 3 to 1 on the north side, and 2 to 1 on the south 
side ; and rising 5 feet above the ordinary level of the water. 

For Roanoke sound and the marshes, he proposes embankments of 
like height and width, but with steeper slopes- 

The quantity of stone required for his embankments I find, by cal 
culation, to he — allowing one ton for 16 cubic feet — nearly 700,000 
tons. This stone, delivered and put in place, will cost at least 83 50 
a ton, making $2,450,000 for this item alone. 

Suppose these embankments made : let us see how much the water 
will rise in Albemarle sound above the water on the other side of the 
breakwater. According to Fulton, the area drained is 17,000 square 
miles; and the quantity running into the sea, annually, through Croatan 
and R/janoke sounds, is equal to a sheet of water 12 inches deep cov- 
ering that area. This gives 15,000 cubic feet per second. The water- 
sections along the proposed breakwaters amount to 140,000 square feet. 
The void spaces in the stone make up one-fifth of the volume; and 
the various little water-ways, running through, cannot be less than one- 
twentieth of the water sections. 

This gives us, for all the outlets through the stone, 7,000 square feet. 
Now let the water rise on the Albemarle side, until it has attained the 
formidable head of seven-eighths of an inch. All the little streams 
will run through with the velocity due to that head, viz : 2\ feet per 
second, nearly. 

7,000 X2y=] 5,000 cubic feet per second =the supply. 

The difference of level, therefore, is less than an inch, and cannot be 
increased. 

If we suppose so many small stones used in the breakwater as to 
reduce the voids for running-water to one twenty-eighth of the water 
sections, we shall be able to accumulate a head of 1§ inch. 

But one conclusion can be drawn from these calculations. Fulton's 
stone embankment would be utterly useless ; its tendency to pen up 
the waters of Albemarle infinitely small. 
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Fulton* s second plan — timber and earth* 
[See sketch F, at the end of the volume.] 

Two rows of piles, hetvn or sawed on two parallel sides, driven, side 
by side, 20 feet apart ; the interior space filled with mud and sand; and 
tlie piles protected from the worms **by a sloping bank of earth or 
sand, with an easy inclination," rising to "the ordinary surface of the 
water." 

The piles above the ordinary surface of the water will rot and dis- 
appear m ten years. Suppose the work completed : the same winds 
which now produce a strong current through Croatan sound will then 
produce a difference of water-level on the opposite sides of the dam. 
The water standing on one side above the ordinary level will flow 
over with a velocity proportionate to the difference of level. It will 
loosen the sand and mud between the piles and carry it off*. It will 
force the water through the seams between the piles in such a manner 
as to remove the external embankment to a considerable depth. Capt. 
Swift having run out from the shores of the Cape Fear, in 8 feet 
water, jettees of sheet-piling, driven close together, side by side, found, 
after a time, 20 feet water on both sides of the jettees, the water 
remaining, as before, a short distance off*, 8 feet deep. Suppose this 
interior embankment perfectly protected : still the increasing water-fall 
will remove the external sand and mud, and expose the piles to the 
salt-water worm. Eighteen months after exposure the piles will dis- 
appear, and with them all which they supported. In this long line of 
embankment, without any help from the overflow, the waves could not 
fail to lay bare the piles in many places, and in some places for many 
feet in depth. 

1 have spoken only of ordinary weather — ordinary agents. Super- 
added to these, we know that every ten years the works w ill be visited 
by some great storm like that of 1846. Can any one doubt the result? 

If we suppose the embankments to come up to the top of the piles, 
we only postpone the final result. In any strong wind, the waves, 
tumexl into formidable breakers upon those gentle slopes, will ride 
with great velocity over the crest, carrying over and dispersing the 
loosened sand and **soil." 

Captain Backers plan — a tide-loch 

The scouring power of all the water that can flow out of a tide-lock 
does not seem to me sufficient to keep the outlet open. Every flood 
tide, and the ebb also, until the gales are opened, will bring a great 
deal of sand along the beach and leave it in the channel. The over- 
flowing water, if able at first to remove all the sand, will carry it out 
into deeper water, where a part will be carried away, and a part left 
to accumulate from day to day and form a bar^ too distant to be removed 
by so small a cause — the small current from the lock losing its power 
by diffusion. 
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Plan of Mr, Gwynn* 
[See sketch G, at the end of the volume.] 

For the dam across Croatan sound, Mr. Gwynn proposes "cribs" 
20 feet square, of round logs, with a row of cross-logs in the centre, 
and kept m position by five piles on each side. Sides and top of dam 
to be protected by stone. 

The historj of this embankment, I think, would be this: The inces- 
sant play of the waves between high and low water in every wind, 
and, during high winds, the violent action of the breakers, caused by 
the sloping sides, and extending from some distance below low water to 
the top of the embankment, would derange the stone revetment directly, 
and let it down in some places ; in others, loosen and remove the mud 
beneath the revetment. The water, thrown at times with tremendous 
force into eVery opening, could not fail to have the latter effect in 
many places. The stone falling into the place of the mud removed, 
will leave the logs exposed to the air. The logs will then rot in a 
few years and disappear down to the ordinary level of the water. 
• The overflow then comes and carries on the work of degradation with 
accelerated force. 

I do not say that in the plan of Mr. Gwynn, and the second plan of 
Mr. Fulton, the works could not be carried so high as to postpone the 
final destruction for some years ; but this would cause a vast increase 
of expense : it would expose the dams to the imminent if not certain 
danger of being turned at each of the proposed four ends, or, to avoid 
the latter evil, require new and vastly more expensive sites. 

The timber in these works is of little use after the first construction. 
The dam must consist essentially of mud or sand ; and the timber not 
protecting these materials from the waves and currents, can add but 
lew years to its duration. 

To secure the work against breaches in very severe storms, the 
nucleus or back-bone of the dam must be stone, and this must have all 
the voids filled with sand and mud ; and this "soil" must be constantly 
maintained — say 6 feet above the ordinary level. But I could not 
recommend this modification of the plans proposed, because it is certain 
that a wall of concrete, laid in water, would be a great deal cheaper 
and far more certain to fulfil its object. 

Let us suppose Roanoke inlet re-opened: What are the causes 
which tend to close it ? How shall they be counteracted? 

One most powerful cause, remarkable for its almost ceaseless 
activity, is, I believe, to be found in the translation of sand along the 
beach. This operation, always unnoticed by the ordinary observer, 
has been well known to engineers since the time of Smeaton. It is 
the prominent point of discussion in his own and many subsequent 
reports upon the harbor of Dover, England. 

The remote cause may be the wind, or the tide, or the swell of the 
sea, caused by a distant wind ; but the immediate agent is the wavcy 
which, breaking on the beach, moves on in its own proper direction — 
almost always oblique — up the slope, carrying with it the sand and any 
other matter in suspension: there losbg its onward impetus at the top 
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of the slope ; and retiring, under the law of gravity, by the line of 
greatest declivity, at right-angles to the shore, it takes back and 
transfers its load to the next wave, to be again carried up the slope, 
again to retire, and so on. 

Moving in these zigzag lines, the whole surface of the beach is in a 
state of motion, travelling as near the direction of the wave as the 
direction of the shore will allow. 

Referring to your own report of November 9, 1S33, published in 
Ex. Doc. No. 1, 1st session 23d Congress, for the first explanation of 
this curious phenomenon, so simple and obvious when once understood, 
I remark, that on the seacoast this operation has hardly any period of 
repose. I have always observed on the beach, that the waves beat 
upon the shore with more or less violence even with an ofF-shore wind, 
and always with considerable violence on the flood-tide; and I have 
never yet seen the sea still along shore, even in a calm. The transla- 
tion, however, is by far the greatest when the wind blows on shore, 
and increases with the violence of the wind, or rather with the size of 
the waves, and the distance from the shore at which they begin to 
break. 

To illustrate what has been said — [see sketches H and I, at the end 
of the volume .] 

Wheji the wind, on any coast A B, blows in the quadrant A C d, 
towards land, the sand, light pebbles, &c., all along shore, will move 
towards B ; they will cease to move when the waves come on at right- 
angles ; they will move back towards A when the wind changes to the 
quadrant d C B. If the winds blow about equally in these two quad- 
rants, the beach will remain always about the same, so far as this trans- 
lation is concerned ; but if there be anywhere on that coast an inlet, the 
sand thus beat along to it can no longer return with a change of wind. 
We shall then have a variable but continual stream of sand pouring into 
the inlet, narrow and small in light winds, wide and very great in gales 
and storms. When it stops coming on one side, it soon begins on the 
other. It is always coming — never returning. 

What becomes of this endless supply of sand? There are but three 
possible dispositions of it. 

1. A part of it is deposited at the points of land on each side of the 
inlet, taking the place of that which the previous flood or ebb has 
carried away. And here we see the reason why inlets do not increase 
to an indefinite width ; the depositing power of the translated sand, or 
" shingle," is nearly constant, because its quantity is constant. When 
the inlet is well situated, narrow, and deep, the removing power of the 
flux and reflux tide is very great; it diminishes with tlie width, and 
when the two forces become equal, the width is fixed, though not the 
place of the inlet; the latter, from causes above intimated, some- 
times moving, as it were, bodily, in the direction of the prevailing wind. 

2. Another portion of this sand is taken up by the flood-tide and de- 
posited on the inner shores, and shoals and bars. These inner bars — 
sometimes called bulkheads, sometimes swashes — ^are a characteristic 
of the inlets of Pamlico sound, and probably of all inlets in similar 
situations ; the interior reservoir being probably a great deal too large* 
The flood-tide, after passing the inlet, not being constrained by land to 
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follow any particular channel, expands in all directions, lessens its ve- 
locity by diffusion, and leaves a deposite along a circular rim or line of 
shoals and ever-shifting channels. 

3. The remaining portion of the transported sand is taken up by the 
ebb-tide and left upon the outer shoals and bars, or carried still farther 
out. 

No one will deny that beach-sand thus finds its way to the inner and 
outer bars. But we cannot stop here. I have come to the conclusion 
that the whole exterior formation of outer bars and shoals consists mainly of 
sand transported by the ivaves in zigzag lines along the beach to the inlct^ 
and carried out by the ebb-tide. 

It is remarkable that this source of material has not been recognised 
in any explanation which I have seen or heard of, as having any agency 
whatever in the formation of our seacoast bars. At many inlets 1 be- 
lieve it to be the principal agent, as it is well known to have been the 
sole cause of certain river-bars, or bulkheads, on Lake Erie and other 
northern lakes. 

This connexion between the beach and the hsx has been long ob- 
served at Dover and other harbors in England ; but in those cases only, 
so far as I am informed, where the " shingle" had a decided motion in 
one direction. But I apprehend the connexion is equally close where 
the shingle is continually oscillating to and fro. It seems to me an ob- 
vious and necessary truth, that the total quantity of sand poured in 
from the beach to be got rid of by the inlet, and to be accounted for in 
our investigations, is precisely the same whether the wind blows al- 
ways in one on-shore quadrant, or equally in both — the formations of 
land on both sides being the same. 

Speaking now of the inlets on the coast of North Carolina, and all 
others of a similar character, to verify the statement underscored above, 
I remark : 

I. The deposites on the outer bars and shoals are sand ; therefore 
they do not come from the rivers, which bring down only mud and 
clay. 

II. They do not, after the first opening of the inlet, come from the 
interior sounds and harbors, for these are almost everywhere more or 
less rapidly filling up. 

III. They do not in any considerable degree, if at all, owe their ex- 
istence to the direct action of the flood-tide, which, at the mouth of an 
inlet, difiers little from a current ; for the ebb-tide being superior to the 
flood, both in velocity and duration, is assisted by the natural tendency 
of sand to work down an inclined plane, and must carry out more than 
the flood brings in. 

IV. The deposites cannot be left by the general flood along the line 
of no motion or change of direction between its waters and those which 
flow into a particular harbor ; for that line, according to my observa- 
tions, is far outside the line of bars and shoals. Moreover, in some 
situations, as at New inlet, on the Cape Fear, the general and local 
floods are in the same direction, and that line could not, in the nature of 
the case, be where the bar is. Moreover, bars are formed at the mouths 
ot rivers which flow into lakes where there are no tides. This remark 
is applicable to III. 
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V. The winds and tides, and their currents, remove bars and shoals 
as soon as the inlet closes—witness Roanoke ; and I am disposed to 
think that while they may occasionally co-operate in the formation of 
those obstacles, their general tendency is quite the reverse ; that they 
tend to destroy, to abrade, to wash away into deep water, to scatter 
the material carried out by the ebb-tide. These scattered elements 
may find their way again to the beach, jmd repeat their former march 
to the inlet. 

I am well aware that tidal and other currents are most powerful 
causes of change at the bottom of the sea and on the shore. For example: 
where the flood-tide comes on in a direction parallel or oblique to the 
shore, and retires perpendicularly, we might look for a continual motion 
of the lighter matter at the bottom in the general direction of the flood. 
In this, and many other ways, the bottom of the deep may be dis- 
turbed, and its particles transported gradually and systematically to- 
wards the land, and finally to the beach, there to be landed and taken 
up by the wind, or to join the column of kindred particles always 
moving to or fro under the mechanism of the last wave. 

It is easy to conceive of a translation in deep water due to the tide, 
and a counter-translation along the shore due to the prevailing wind. 
The first may be the continual feeder of the second, and receive back a 
portion of its transferred load at the mouth of every inlet. 

When the wind is very light, and then only, according to my limited 
observations, the direction of the waves at the beach is the general di- 
rection of the flood-tide for the time being. 

The inner bars, bulkheads, and shoals owe their formation and in- 
crease mainly, I think, to the same cause — sand brought in firom the 
beach and taken up by the flood-tide. 

Another cause tending to close inlets, differing rather in degree than 
in kind, is the storm and tempest. Then the waves break in deep wa- 
ter, and the grand scene of translation goes on further out from the or- 
dinary shore. But the eifect is most remarkable at an inlet. * Every 
sea, striking the shoals which lie on the windward border of the outer 
channel, becomes a breaker, takes off something firom the surface of 
the shoal, and leaves it, when its motion is checked, in the channel. In 
this way, by this levelling operation, the channel is rapidly obstructed ; 
and on the flood-tide, vast quantities of sand pass from the beach and 
the shoals, along the channel, into the inlet. 

The best inlets in North Carolina are not exposed to storms. Old 
Topsail, at Beaufort, is sheltered by Cape Lookout, and Cape Fear 
inlet by Cape Fear. 

Storms always commence in the northeast ; pass round by east and 
south to southwest, expending their fury before they pass the south. 

All inlets between Cape Hatteras and Cape Henry must be exposed 
to the full violence of all storms, in addition to those more ordinary ob- 
stacles common to all the inlets. For this reason, I suppose Roanoke 
and Currituck inlets filled up while Ocracoke remained open. But we 
may derive some encouragement from the fact that Roanoke was so 
long in filling up after all the present difficulties were in full force. 
Croatan sound was wide open m 1738 ; Roanoke closed up in 1800. 



Digitized by 



Google 



S. Doc. 1. 411 

It would seem, therefore, tliat with some positive aid from art, it might 
be kept open indefinitely, and improved m its capacity. 

Let us trace the course of a storm in North Carolina. It begins and 
blows a day or two in the northeast : the tide is immediately several 
feet higher than usual, and pours into Albemarle and Pamlico sounds 
through all the inlets. At the same time, the water of Albemgu-le is 
blown west and raised many feet at its western end, and the water of 
Pamlico is raised in like manner towards the northwest. The wind 
blows furiously from the east — the tides continue high ; the wind passes 
rapidly through the southeast into the south and southwest. The ocean 
tides by this wind are made low; the waters of Albemarle and Pam- 
lico, heaped up in the west and northwest, are blown back towards the 
ocean ; then the level of the embayed waters, high before, is raised sev- 
eral feet above the "banks" in many places, and six or eight or ten 
feet above the ocean. New inlets are formed— old ones are scoured 
out. This is the history of every storm. An inspection of the map 
will show that the greatest head of water, under this southwest wind, 
must be at Roanoke island, where the two sounds are, as it were, 
blown together. To this accumulation, and its scouring action upon 
any existing inlet, I attribute the fact that " New inlet," a little below 
Roanoke island, has been always open since the date of Wimble's 
chart. Roanoke inlet also may have derived some benefit from its 
proximity to this accumulation. Roanoke marshes could never have 
been any obstacle to the union of the waters of the two sounds during 
a storm, for those marshes are then submerged several feet. 

I give an outline of Roanoke inlet, as it appeared a few years before 
it finally closed, furnished by Mr. Etheredge, 76 years old — ^now living 
on Roanoke island. [See sketch J, at the end of the volume.] 

He says that, when a young man, he was in the habit of fishing con- 
stantly at Roanoke inlet ; that he was often compelled to wait for high 
water to cross the bar near the mouth ; that the point of land P was 
continually making south ; that the inlet was closed several times by 
gales of wind, and re-opened by ebb-tides ; that the numerous islands 
opposite the old site were, in his opinion, caused by the inlet ; he re- 
membered when some of them were naked shoals. 

Whether I am right or wrong in ascribing pre-eminence to a particu- 
lar cause, it is certain that the amount of sand always moving along 
the Jbeach and passing into every inlet is enormous. Whenever the 
wind in one seaward quadrant prevails, generally, over the wind in 
the other, the longest jettees aflford only a temporary barrier to the 
moving sand. The windward angle fills up and the suspended matter 
passes round the head. 

It is also perfectly certain, that so far as we can keep out this sand 
from the inlet, so far shall we diminish the material of the inner and 
outer bars and shoals, and assist the tide in keeping the inlet open. 

The plan which I shall now recommend does not, by any means, 
exclude the dams. Should the piers, contrary to my expectation, 
prove ineffectual, we may then resort to the plan of the dams, of which 
the executed work will be, almost all, a part. 

I propose, by excavation and dredgings to re-open the inlet about 
one hundred and fifty yards wide and six feet aeep, at the ordinary 
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stage of the water, and, at the proper time, to run out a jettee of large 
stones, or cubic masses of concrete, resting on grillages of pine logs, on 
each side of the opening — giving to them and the exposecl points the 
necessary protection. 

All that I could learn indicated a slight but positive prevalence of the 
wind in the northeast quadrant. For that reason the jettee C [see 
sketch K, at the end of the volume] must be commenced first, and 
made the longest. It must be extended slowly as the windward angle fills 
up ; for while that angle is not full, the jettee is fulfilling its object ; and 
by waiting until it is full, and begins to run over, we shall build the 
jettee in shallow water. Suppose we have in this manner extended 
this jettee one-half mile, to a hue where the water is now 34 feet deep. 
The windward angle will be full as high as the jettee, and the accu- 
mulation will probaby extend two or three miles north. This body of 
sand, which the pier will have kept out of the inlet, would form a 
very respectable set of bars and shoals. But in another manner the 
pier will act, 1 think, to exclude the sand. When a northeast wind 
passes round to the southeast, the accumulation will begin to travel 
back towards the north, and be reduced to the dotted line A a C, and 
this reservoir will be partly empty, so that the wind may blow again a 
certain time from the northeast without transmitting any sand round the 
head. I infer, therefore, that this pier, properly extended, will exclude 
a large proportion of the sand which would otherwise come into the 
inlet from the north. 

The jettee D will exclude a still larger proportion of sand from that 
direction, for the prevailing northeast wind will blow back, or south, 
the accumulations in the angle D E F, and not often allow it to be fulL 

As the piers are extended the exclusion of the sand will become 
more perfect, and the depth will, I think, increase of itself in some 
proportion to the extension. Moreover, by this extension the outer bar 
and shoals will be thrown out from the general shore-line into the way 
of the currents, which, on this straight coast, have considerable force. 

The inlet must be allowed, as far as possible, to fix its own width. 
For this purpose the southern pier D must be delayed as long as pos- 
sible. When we do commence that pier, we must remember that too 
great a width is less to be feared than too little ; for the former evil will 
necessarily correct itself, while the latter may require large expenditures 
for the protection of the points. 

The piers are almost sure to work well in all ordinary weather ; and 
to this habitual action we may look for a removal of the obstructions 
caused by extraordinary weather — ^by great storms. 

The stone should be as large as our means of transportation w^lU ad- 
mit — say from 500 pounds to four or five tons. I am disposed to think 
that cubic masses of concrete made of oyster-shells wul be found a 
good and cheap material. 

The place of this inlet is immediately north of Nag's Head hill, be- 
tween It and the beginning of a range of hills extending some miles 
north. The hills are in places quite high ; opposite the proposed inlet, 
probably 60 or 70 feet. 

Nag's Head is directly in the way. It is, however, travelling south, 
so that we have less to fear fi-om it than from the opposite range, Anj 
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place for the inlet south of Nag's Head would require a great deal 
additional dredging, and would be otherwise objectionable. 

On the Coast Survey map A, I have drawn, in red, the outline of the 
proposed dredging and excavation, the two piers, and the final outline 
of the inlet. All but the first must be taken as mere conjectures, at 
least so far as the distances and proportions are concerned. 1 have 
supposed the piers, after some years of gradual extension, to have at- 
tained the respective lengths of half and quarter miles. These will 
require lor their protection occasional rectangular oflfsets on the inside, 
and the points or shores of the inlet will probably require similar 
works. 

Estimate for channel 150 yards wide and six feet deep, S(t. 

Excavation above water, 900 yards X 150 
yards X 2 = 270,000 cubic yards ; at 
IScents 840,500 00 

Excavation under water, 422,000 cubic 

yards, at 25 cents 105,500 00 

$146,000 00 

North pier, 2*,640 feet long, raised 4 feet 

above ordinary high water, averaging 

12 feet high, 10 feet wide at top, sloping 

45° on both sides — 13,560 tons of stone, 

at$425 185,130 00 

South pier, of same height and width, and 

half the length 92,565 00 

Add for protection of piers and protection 

of points of inlet, J 69,423 75 

347,118 75 

Contingencies 6,881 25 

500,000 00 

These operations, I believe, will give a harbor and channel of en- 
trance for vessels drawing from 12 to 15 feet. There is, however, great 
probability of an inner bar or " swash" at the head of Roanoke island. 
With a good harbor this will be but a small evil. 

The 850,000 already appropriated should be all apphed, I think, to 
excavation above and below water, commencing in Koanoke sound. 

I do not regard any other agent than an overseer as necessary. I 
have secured the services of a very good one. 

I suppose it will be necessary for me to visit this work about once in 
six weeks. 

The pjurticular dimensions of the piers stated above I do not give as 
fixed, but as matters liable to be changed, both before and after the 
piers are commenced. 

Very raspectfully, your most obedient servant, 

D. P. WOODBURY, 

Lieutenant of Engineers, 

Gen. Joseph G. Totten, 

Chief Engineer, Washington, D. C, 
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APPENDIX 1 1— 1. 

Engixeer Department, 

Washington, April 6, 18'53. 

Sir : On the 30th of August, 1852, the sum of 850,000 was appro- 
priated for "re-opening a communication between Albemarle sound 
and the Atlantic ocean, by the construction of a breakwater across 
Croatan sound." 

After a careful and thorough examination, it is believed that an inlet 
may be opened, and kept open, without ** the construction of a break- 
water across Croatan souncl," and at an expense, perhaps, less by two 
millions of dollars than that of the breakwater plan. 

The question arises, are we at liberty to apply the appropriation to 
anything else than the breakwater ? 

In 1820 Mr. Fulton, State engineer of North Carolina, presented an 
elaborate report, in which he recommended — 

1. A breakwater across Croatan sound ; 

2. A breakwater across Roanoke sound ; 

3. An artificial opening of the inlet by dredging and excavation. 

In 1829 Captain Bache, of the topographical engineers, and in 1841 
Mr. Gwynn, State engineer of Nortn Carolina, after full examination 
of the subject, expressed their opinions in favor of the same steps. 

An inspection of the accompanying chart will show that " a break- 
water across Croatan sound" cannot, by any possibility, without other 
measures, *' re-open a communication between Albemarle sound and 
the Atlantic ocean." 

It is a question, whether the law, taken literally, has any sense 
whatever. To give it meaning, it may be necessary to understand the 
"construction of a breakwater, &c.," as including the entire plan 
recommended by Fulton, Bache, and Gwj'nn, of which those words 
give only the first step. 

That this was the idea of the fi-amers of the law is not unlikely ; 
because the plan of the two breakwaters or dams, and an artificial 
opening of the outlet, have been discussed in the neighborhood of Al- 
bemarle sound for several generations. 

If we assume the words "construction of a breakwater, &c.," to 
mean the entire plan spoken of above — that being the only plan hitherto 
proposed — ^it would seem that we are at liberty to commence with an- 
other part of that plan, viz : opening the inlet directly by excavation • 
and dredging. 

Future legislation may relieve us of the necessity of even resorting 
to the breakwaters, unless the necessity therefor shall appear in the 
progress of operations. 

Another view of the subject may be presented. Suppose the money 
already appropriated to be more than sufficient to construct the " break- 
water across Croatan sound;" could not the balance, without further 
legislation, be applied to such other measures as were necessary to 
" re-open a communication, &c.?" Must not the re-openinc of the 
communication be regarded as the great and sole object of Uie law? 
Shall the obvious great national object of the law be injuriously de- 
layed for a technicality? 
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As persons in high standing, and who were mainly instrumental in 
carrying the appropriation through Congress, have expressed themselves 
as anxious for such a construction of the law as will allow us to apply 
the appropriation immediately to an artificial re-opening of the inlet by 
excavation and dredging, may I beg to suggest that you refer the 
question to the Attorney General. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bu Brig. Gejieralj and CoL Engineers. 
Hon. Jefferson Davis, 

Secretary of War^ Washington^ 2?. C 



Washington, April 11, 1853. 

Sir : I have your communication of the 8th instant, in regard to the 
construction of the provisions of the act of August 30, 1852, making 
an appropriation to re- open a communication between Albemarle 
sound and the Atlantic ocean. 

The words of the statute are — "For re-opening a communication be- 
tween Albemarle sound. North Carolina, and the Atlantic ocean, by 
the construction of a breakwater across Croatan sound, fifty thousand 
doUars." 

As a general point of statute construction, I am of opinion that ''^the 
re-opening of a communication" is the principal, of which "a break- 
water" is but the incident, or a means to an end. The plain sense of 
tiie statute is to accomplish the object. The indication of a breakwater, 
as a means, is not to have the effect of defeating the main object. 
Such specification is directory only, not mandatory, still less exclusive 
of the main object. Of course the appropriation is to be applied, pri- 
marily, to the re-opening of a communication, without necessarily in- 
cluding, or necessarily excluding, a breakwater across Croatan sound. 

The particular points in the present case, from which it appears that, 
in the judgment of experts, the breakwater alone would not have the 
desired effect, but might, on the contrary, serve to exclude the direct 
means to the proposed end, may serve to illustrate, by way of exam- 
ple, the propriety of the conclusion of law here presented ; but the 
conclusion itself is independent of the pariicular points, and rests on a 
logical analysis of the true legal intcnament of the act of Congress. 
I am, sir, very respectfully, your obedient servant, 

C. GUSHING 

Hon. Jefferson Davis, 

Secretary of War, 



Decision of the Secretary of War, endorsed on the foregoing opinion of the 

Attorney General. 

Referred to the Chief Engineer. Congress having by law indicated 
the means by which the object is to be effected, as well as the object 
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itself, I do not feel warranted in directing the plan thus laid down to 
be abandoned and another to be adopted. 

JEFFN. DAVIS, 

Secretary of War. 
War Department, April 22, 1853. 



APPENDIX K K. 

Washington, N. C, January 29, 1853. 

Sir: In compliance with that part of your letter of October 4, 1S52, 
which relates to "completing the improvement of the harbor of Wash- 
ington, North Carolina," I have the honor to submit the following re- 
port and plan of operations. 

This town numbers about 3,500 inhabitants, and is rapidly growing. 
It is on Pamlico river, 75 miles from Ocracoke inlet, and at the head 
of navigation for sea-going vessels. 

An appropriation of S5,000 was made for the harbor in 1836, and 
anotlier of the same amount in 1838. Under the superintendence of 
Captain ^wift, of the engineers, and subsequently of Captain McClel- 
lan, of the topographical engineers, these appropriations were applied 
to the removal of a shoal a little below the town, by steam dredge-boats 
borrowed from other appropriations. Through this shoal, 600 yards 
in length, a channel was made 50 yards wide and 8 feet deep. iSeven 
feet was the depth of the shoal before dredging. Eight feet is all the 
depth required, for that is rather more than the high-water depth of the 
bulkhead or inner bar of Ocracoke inlet, the best outlet from Pamlic6 
sound. 

From the report of Captain McClellan of December 30, 1839, and 
from information furnished by well informed persons here, I infer that 
there is little now required but the removal of some logs and stumps from 
the channel of the river, below the shoal, and from a half to one and 
a half mile below the town. 

The improvement seems to have been of a permanent character, and 
has proved, they say here, a very great benetit to the town. 

I have been told, however, by persons very familiar with the locality, 
that when the wind blows strong from the northwest, vessels drawing 
seven and a half feet are still liable to eround upon the shoal, and that 
a little more dredging there is desirable. They agree, however, that 
this is secondary in importance to the removal of those logs and stumps 
which come within eight feet of the surface at the mean level of the 
water. These are exceedingly numerous below the level of eight feet; 
but out of fifty which I struck in floating once down the river, not more 
than one, I think, would have required removal. They occasionally 
break or unship a rudder, but I have not heard of their causing any 
serious losses. 

I propose to remove all those logs and stumps which come within 
eight feet of the surface, for* a width of fifty yards ; and if the appropria- 
tion holds out, to extend this to one hundred yards, so as to give room 
for beating; and should anything then remain, to apply it to the re- 
moval of the shoal as far as it will go. 
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The logs can be removed, I think, by means of windlasses, working 
upon two flats or scows, firmly fastened to each other at a certain dis- 
tance apart. The scows here are well adapted to the purpose, being 
quite large and strong. Moreover, they are frequently used in this man- 
ner in preparing ground for drag-nets. I am disposed to think, top, 
that the soft mud of the shoal may be removed by men standing in 
these scows, at an expense not exceeding sixty cents a cubic yard. At 
Wilmington they pay thirty cents a cubic yard for steam-dredging. 

No survey was ever made of the shoal — at least, none transmitted to 
Washington; and the recent appropriation (five thousand dollars) being 
small, 1 do not think any elaborate preliminary survey advisable. The 
river is narrow, and it will be impossible to mistake the channel. 

May, I am told, is the proper time to begin, the fisheries being then 
over, and many laborers then usually seeking employment. 

A little before that, I should wish to find all the logs and stumps 
within eight feet of the surface, and for fifty yards in width ; mark the 
place of each by a pole, securely planted in the mud, and numbered, 
and make a note of its position by estimated distances from other poles 
or by ranges ; so that if any poles should be removed, the fact may 
be known and the evil remedied with ease and certainty. 

These logs and stumps may perhaps be most easily found by sus- 
pending an iron rod horizontally, eight feet below the mean surface, to 
two boats, kept at an invariable distance apart, and causing the lx>ats to 
pass slowly over all the ground ; marking, by lines of frequent and 
temporary stakes, the path of the outer boat, and keeping up tidal ob- 
servations on shore to regulate the level of the rod. 

The water-level depends almost solely upon the wind, the lunar tide 
being hardly perceptible. 

The work m my absence may be intrusted to an overseer or master- 
workman. I do not regard any special agent as necessary. 

Washington is on the way from Smithville.to Nac's Head. During 
the time of active operations, it will be necessary, I think, for me to visit 
these improvements once in every six weeks. 

Please direct communications for me to Smithville, Brunswick 
county, North Carolina. 

Very respectfiiUy, your most obedient, 

D. P. WOODBURY, 

Lieutenant Engineers. 

Gen. Jos. G. Totten, 

Chief Engineer^ Wcuhingtan, D. C. 



APPENDIX K K— 1. 

Engineer Department, 

Washington^ March 26, 1853. 

Sir : The board of engineers for river and harbor improvements 
have had under consideration the project of Captain D. P. Woodbury, 
corps of engineers, for completing the improvement of the harbor of 
Washington, North Carolina, and give it their approval. 
Part ii— 27 
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This project is to remove from the channel all the logs and stumps 
which came within eight feet of the surface of the water for a width of 
50 yards ; and if the appropriation holds out, to extend this to 100 yards, 
80 as to give room for beating ; and should any means then remain, lo 
apply them to the removal of some irregularities in the depth of water 
on the shoal through which the channel passes. 

I concur in this plan of making the improvement, and have the honor 
to submit it for your favorable action. 

The report of Captain Woodbury and that of the board of engineers 
are herewith. 

1 have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig. Generaly and Colonel of Engineers. 

Hon. Jefferson Davis, 

Secretary of Wan 

Approved : JEFFEKSON DAVIS, 

Secretary af War. 
War Department, Ajrril 6, 1853. 

The oflScer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX L L. 

Washington, D. C, March 30, 1853. 

Sir : In obedience to orders from the War Department to examine 
and report plans for " improving Cape Fear river at and below Wil- 
mington," we have examined in person the river and its two commu- 
nications with the sea, with the aid of various reports, maps, and charts, 
of which a list is given in the Appendix, and of which copies are en- 
closed herewith, or references made to the originals in the Engineer 
department, or printed copies in the Congressional documents. 

Anticipating, here, facts which will be stated in detail below, we find 
that a harbor which once afforded easy access to vessels drawing nine- 
teen feet of water will now admit only those with less than thirteen; 
and we cannot but regard this deterioration as a great national mis- 
fortune, and the restoration of the inlet to its original state as a work 
demanded by the general interest of commerce, both in peace and war. 

Beaufort harbor, ninety miles east of the Cape Fear, is the only harbor 
of refuge for vessels drawing over thirteen teet between the mouth of 
the Chesapeake and Charleston, along a coast exposed to frequent and 
violent easterly winds and storms. An inspection of any general map 
of the coast will show the importance to our shipping of a port of 
refuge, a place of repairs and supplies, at the Cape Fear, which may 
be regarded as the head or most retired part of the great bend, in whkh 
vessels frequently encounter easterly or southeasterly storms, and 
where, annually, many are wrecked, and more still dismasted and 
otherwise crippled. The immense trade carried on between points 
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south of the Cape Fear, New Orleans, Mobile, Pensacola, Key West, 
Savannah, and Charleston, and the northern cities — Baltimore, Phil- 
adelphia, New York, Boston, &c. — and between the former cities and 
Europe, is maintfiined in vessels drawing about fifteen or eighteen 
feet water, and the larger part of it passes along the coast of North 
CaroUna near the mouth of the Cape Fear. Can any one calculate 
the utility of this port as a port of refuge — a place of escape from the 
elements and the enemy — a place of supply and repairs when crippled — 
for vessels of that class, in lime of war? Other nations, at enormous 
expense, have made artificial harbors on coasts not badly supplied with 
natural ones. Shall not we, at comparatively small expense, restore 
what nature once fiirnished ? Are not the arguments which justify and 
require the erection of light-houses applicable to this improvement? 

But these are not the only considerations which recommend the re- 
storation of this inlet. The Cape Fear is the natural and actual outlet 
of the products of twenty-eight or more counties in North Carolina, and 
several counties in Soutn Carolina, and the railroads and slack-water 
improvements now in progress and contemplation will greatly extend 
its trade with the interior. In one item of fiiture exports other southern 
States are interested, and the whole country must be so in time of war. 
Coal in large quantities and of an excellent quality has been found upon 
the waters of the Cape Fear, about 120 miles from its mouth, and at 
no distant day, it is supposed, will become a regular article of export. 
We may therefore have — ^what must be regarded as a national benefit 
at all times, and in time of war as of very great importance — a depAt 
of coal upon the Cape Fear, independent of supply firora the North, and 
beyond the reach ofan enemy. But this depot will, in a great measure, 
be lost to the country unless the Cape Fear shall be improved so as to 
admit our steamers-of-war. 

To illustrate the business of Wilmington — the principal town on the 
Cape Fear, thirty miles from its mouth, and near the head of deep- 
water navigation — we give a statement of its trade, prepared by several 
highly intelligent gentlemen of the place with care, but which must be 
regarded a^ only approximate — probably too small. 

Coastwise exports from Wilmington^ from December 1, 1851, to Dccembetr 

1, 1852 — one year. 

Sawed timber 17,135,889 feet $272,585 7T 

Pitch-pine timber 1,025,202 " 12,815 01 

Spirits of turpentine 96,277 barrels 1,707,999 75. 

Rosin 

Tar 

Pitch 

Turpentine, raw 

Cotton 

Rice, dean 

Rice, rough 

Peanuts 

Com, Indian 

Staves 



320,219 " 


660,383 26 


17,6V2 " 


35,044 00 


6,660 " 


9,157 00 


63,071 " 


.... 220,748. 5a 


12,988 bales.. 


454,680 00> 


2,300 casks.. 


37,376 Oft 


64,842 bushels. 


68,367 80" 


93,265 " . 


93,255 0» 


5,663 " . 


3,009 64 


27,000 


106 O* 
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Cotton yarn 2,434 bales $97,360 00 

Sheetings 1,702 " 102,120 00 

Flax seed 165 casks > 

Do 1,263 bags > 

Sundries 320,613 



6,052 25 



Coastwise total 3,991,561 83 

Foreign exports 549,107 74 

Total coastwise and foreign 4,540,669 57 



A few of the principal foreign exports are subjoined: 

Lumber, ieet 15,201,000 

Timber, feet 2,383,814 

Turpentine, barrels 33,596 

For a more detailed statement see the enclosed number of the Wil- 
mington Herald of December 29, 1852. 

Still further to illustrate the trade of this town, and to show the 
capacity of the river and of its principal entrance, which are about the 
same, we give a list of the vessels in port November 29, 1852, and 
their several draughts. 



Denomination and name of TOMel. 



Draught of water 
when loaded. 



Tonoige. 



Barque White Cloud 

Do Mary R. Barney 

Do John A. Taylor 

Do Muskingum 

Brig- ..... .John Dawson 

Do Buena Vista 

Do Rebecca and Francis. 

Do Mary Jane 

Do Wm. T. Dugan 

Do Coral 

Do Eliza W. Denton 

Do Annandale 

Do Helvellyn 

Do Indian Queen 

Do Tribune 

Do Firth 

Han. sch'r Untervemineg 

Galliot Heinrich 

Schooner- . .Maine 

Do Henry .Nult 



12i 

12 

13 

12 

12 

11 

10 

11 

11 

m 

11 
10 

9i 
11* 
lU 
12 

9 

9i 

m 
m 



284 

280 

214 

248 

237 

158 

160 

147 

149 

200 

196 

184 

150 

166 

196 

280 

120 

145 

347 

240 
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LIST— Continued. 



Deoomioation and name of Tewel. 



Tonnage. 



Schooner Mary F. Lutterlok. 

Do Mary Ann Guest . . 

Do Ann Elizabeth 

Do Dart 

Do D. L. Clmch 

Do Express 

Do Champion 

Do A. J. De Rosset. . . 




In what precedes we have had in view to exhibit the magnitude of 
the question we have been called upon to treat. It would seem im- 
possible to overstate it. It involves not only the prosperity of Wil- 
mington, and the convenience of our coastwise trade in this quarter, 
but also, as has been stated, the prosperous development of the inter- 
nal resources of the whole State of North Carolina; the introduction 
into the market of its coal ; and the usefulness of those grand schemes 
of improvement which so honorably illustrate the enterprise and spirit 
of its inhabitants. 

From these preliminary remarks we pass to a recital of the informa- 
tion concerning the past and present condition of the river and bars 
acquired in the course of our investigations. 

Although we do not propose to apply any portion of the small ap* 
propriation recently made ($20,000) to the improvement of the river 
proper, still, having investigated the subject, we think it our duty to 
present a summary of the information we have gained, touching the 
nistory of its improvements, the capacity of the river before and after 
the commencement of the improvements, and to add some remarks 
upon their character; and we do this the more readily because a part 
of this information is not easily gleaned from the maps and reports, 
and because it could not be so easily or accurately obtained at any 
future day. 

These works were commenced by the State of North Carolina, in 
1823, in execution of a plan furnished by Mr. Fulton, State engineer, 
(see his report herewith.^ The general government took charge of 
and continued the works in 1829. In the mean time the State had 
closed the channels west of Clarke's island and the channel west of 
Campbell's island, and in so doing had destroyed the best channel in 
both of those places. The best channel, running west of both of those 
islands, and between the two comparatively near the western shore, 
allowed the passage, at ordinary high water, of vessels drawing eleven 
or twelve feet; and this is very nearly the present capacity of the 
river. 
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Fulton's soundings give in that channel three shoals, viz: 
The upper shoal, near the foot of Clarke's island, 3^ 

miles below Wilmington 8 feet 6 inches. 

The middle or Town Creek shoal, 7 miles below Wil- 
mington 9 " 

The lower shoal, near the foot of Campbell's island, 

9 miles below Wilmington 9 ** 6 " 

Supposing the soundings to refer to mean low water, and the mean 
rise and fall of tide to be 3^ &' at Clarke's island, we have twelve feet 
hs the draught at mean high water ; and this agrees very well with 
the information we have gained from pilots, sea-captains, and mer- 
chants, with whom we have conversed, and who were familiar wiib 
the river at the time. They generally agree that the capacity of the 
river at that time, in this its shoalest part, was not greater than it is 
now ; and most of them say that it was somewhat less; none make 
the difference more than one foot. 

Unfortunately, Fulton's report gives no information as to the capa- 
city of the river when he made the survey, and the soundings upon 
bis map are too few to justify any satisfactory conclusion. The only 
shoal of which he mentions the depth — the " bulkhead" at the fliot of 
Clarke's island — was one which vessels following the deepest channel 
did not pass over. 

We wish here to express our decided opinion, that no river or har- 
bor improvements should be commenced without first obtaining accu- 
rate survej's and full descriptions of the obstructing and other features. 
Two hundred thousand dollars have been expended upon the Cape 
Fear, and we are now without any certain means of knowing the ex- 
tent, or even the fact, of improvement, without any proper data for 
studying the connexions between cause and effect ; and, admitting an 
improvement of one foot in the capacity of the river, we think that a 
greater improvement might have been made, at comparatively small 
expense, by dredging the three shoals mentioned above. Their com- 
position — mud and stiff mud — and their limited extent, promised good 
results from that mode of improvement. 

In 1627, under the authority of Congress, a thorough survey of Cape 
Fear was conducted by Captain Bache, of the topographical engineers, 
and his map, with an elaborate report, sent to the Engineer depart- 
ment December 10, 1627, Copies of both are enclosed. 

The river at that time was in a very bad condition. The upper 
shoal at the foot of Clarke's island, and another at the head of Camp- 
bell's island, had but seven feet at low water; and the river afl^rded 
" facilities to vessels drawing at most but nine feet water.*' This state 
of things continued for some years. (See memorial of the people of 
Wilmington presented to Congress in 1829.) The old channel being 
destroyed, it was the work of lime to create a new one, which had to 
cut its way through shoals of considerable extent. To hasten this, a 
dredging-boat was employed at least two years. (See Captain Swift's 
annual report of 1836.\ This long interruption of the navigation we 
regjird as an inevitable consequence of Fulton's plan, and one that 
should have gone far towards causing its rejection. For some years 
all vessels drawing over nine feet water were compelled to anchor tett 
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miles below Wilmington and send up and receive their cargoes in 
lighters. 

This plan of Mr. Fulton's was, moreover, in violation of what we re- 
gard as an important principle in river improvements, and one which can 
be disregarded only in rare and peculiar cases. The executed workshould 
be perfectly safe — should threaten no permanent or temporary harm, 
but effect at every step a direct and positive good. This principle, 
which forbids the destruction of the existing state of things in the hope 
of finally obtaining a better, can never be safely violated where workd 
are carried on by the State or general government, and are liable at all 
times to suspension, or even abandonment. 

And to this may be added the enumeration of another established 
principle in hydraulic engineering, to be observed in the improvement 
of rivers and harbors. 

The tendency of deposites caused by irregularities in the established 
channel of a river is, to divert the main current into a new channel. This 
vas actually the state of things in that part of the Cape Fear river on 
which Mr. Fulton operated. Now in such a case it is more safe and 
more easy to co-operate with and assist the action of natural causes 
than to oppose them. Again, on account of the effect of irregularities 
in creating deposites, it is desirable that the limits or boundary lines of 
river channels should be as direct and regular as possible ; in this re- 
spect the new channels which Mr. Fulton slopped up were superior to 
the old ones, into which he has compelled the waters of the Cape Fear 
lo return. 

And, finally, the contraction of the water-passage, and the reduction 
of its lateral dimensions, is a well-known means of improving river 
channels for the purposes of navigation, by deepening them. The chan- 
nels west of Clarke's and Campbell's islands possessed these advan- 
tages of narrowness and depth, which Mr. Fulton's plan of improvement 
sacrificed. 

The subject of river and harbor improvement, especially on the south- 
ern coast, is one of such vital importance to the prosperity of this coun- 
try, that we should not think ourselves justified in neglecting to point 
out Mr. Fulton's errors, and in stating distinctly the principles on which 
our censure rests. 

Captain Bache disapproved of the most important feature of Fulton's 
plan — that of closing the channel west of Campbell's island; but new 
shoals had formed, which rendered it, in his opmion, unadvisable to re- 
open that channel. He projected eight jettees (two had been con- 
structed by the State) to contract and direct the naw channel. ' These, 
with modifications, were executed from time to time, and by 1S36 
(see Captain Swift's annual report of that year) the river had attained 
nearly its present capacity. 

The mode of constructmg and protecting the jettees, as improved by 
observation and experience, is well given in Captain Swift's annual 
report, dated October 26, 1837. The jettees, in tneir actual position, 
are seen, in a general way, on Glynn's chart of 1839. Their tops are 
rugged and decayed, but under water they doubtless still fulfil, to a 
great extent, their intended purpose. • 
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. We do not propose any expenditure upon the river at the present 
limo, because its cnpaciiy is equal to that of the bar — perhaps a little 
greaicr. But should the works of the engineer succeed, as we believe 
they will if means are furnished, in increasing permanently the capacity 
of the main inlet, the improvement of the river should then be resumed, 
and equal capacity, if practicable, should be given to it. 

We regard a new survey of the river as a necessary preliminary to 
any future plans of improvement. This survey is now in progress as a 
part of the coast survey. It will extend above the town ot Wilmington 
to the point where the Cape Fear divides into two branches, and where 
both Fulton and Bache have proposed a jettee to turn more of the water 
into the Wilmington branch. 

This is in strict conformity with the principle which directs the union 
of the waters of a river (as far as it may be practicable, having regard 
tp the wearing of bank^ &c.) into one channel, and the cutting off the 
secondary and lateral channels which conduct the water away from 
the main channel, and destroy its power and usefulness by wasteful 
diffusion. 

The two outlets of the Cape Fear. 

The principal mouth of the Cape Fear is between Baldhead and Oak 
island — the width being about one and three-eighths of a mile. A mid- 
dle ground occupies the chief part of this space ; the river seeking its 
outlet through two channels— one, the main or eastern channel, hugging 
the bend of Baldhead, close to which it passes, and the other running 
near the land of Oak island. The western channel is closed on the in- 
side by a bulkhead of variable extent, depth, and position. The depth 
is now seven feet, and the shortest distance across this bulkhead, oe- 
tween the nine-feet curves, is about 120 yards. As is usual with such 
channels, there is deep water on both sides of the bulkhead, and the 
channel widens gradually as it recedes, until, at the distance of about 
1 J mile from the bulkhead, it passes over its proper bar, on which there 
is about eight feet at mean low water. 

: This western channel, bending along the land of Oak island, delivers 
the water of ebb amost directly opposite to the general direction of the 
ebb-tide along the coast. 

This is the correlative channel of Falsehook channel at Sandy Hook, 
N. J., and of Cape Henlopen channel at the entrance of Delaware bay, 
differing in the important particular of having a decided bar at its outer 
and broader extremity. 

The eastern or main ship channel runs nearly south afler turning 
the point of Baldhead, curving eastward towards the land. The 
distance measured alon^ this channel between the nine-feet curves is 
about 800 yards, but within that distance there are several nine and 
ten feet soundings. The least water in this channel at mean low water 
is eight feet. The bar is about one mile and a quarter from Baldhead, 
and is much broader than the bulkhead which closes the western chan- 
.nel. The distance between the twelve-feet curves along this channel 
is about 1,200 yards. • 

The current of the main stream of ebb, deflected by the point of Oak 
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island, passes over towards Bali'headt is there turned westward, and, 
being further thrown off by Baldhead Point, shows, by a slue, a tend- 
ency to break through the middle ground, where the distance between 
the nine-feet curves is about three-eighths of a mile. After crossing 
the CTiain bar, three fathoms and three quarters are found inside up to 
near the "Horse-shoe," a little below New inlet. 

The slue just referred to appears to be a part of the changeable re- 
gimen of the outlet, since it did not exist in 1539. It appears to be 
connected with the increase of the area, "dry at low water," which 
skills the western side of the main channel, and with the decreased 
depth of the main bar. It indicates a tendency in natural causes, 
which it may be expedient hereafter to assist artificially in bringing 
about the desired results. 

There is another mouth of the Cape Fear, called New inlet, about 
seven miles from Baldhead, in a northeasterly direction, with eight 
feet on the bar at low water, and a width between Federal Point and 
Zeek's island of about three-quarters of a mile. The outlet of the river 
is nearer the source than the main one, but the water from above, in 
escaping through it at ebb-tide, is turned back from its course more 
than 100 degrees. • 

In the opinion of pilots, there is rock underlying the bar of this inlet. 
Eflbrts have, recently been made to settle this question by boring, but 
the roughness of the sea, common on this bar, and now greatly increased 
by the winter weather, has so far defeated them. We saw rock (pro- 
nounced by Professors Agassiz and Holmes, post pleiecine) in place 
upon the beach outside, two miles from Federal Point, and similar rock 
nearly opposite, on the river side. Rocky ledges have been found all 
around the outer rim of this outlet — (see sketch O) — and we think the 
opinion of the pilots may be correct. 

This rock forms, without doubt, the nucleus of the later deposltes, and 
Its existence would alone suffice to forbid any attempt to improve this 
cLinnel, exposed as it is, bjf artificial deepening. 

Separated from New inlet by Zeek's island, there is a still newer and 
continually increasing opening, 400 yards over and 4 feet deep at low 
water; and near that a third outlet, about 200 yards over and 2 feet 
deep. 

Referring to the maps mentioned in the Appendix, and to a statement 
of the pilots made in 1850, we subjoin a comparative statement of the 
depths at low water on the main bar, the bulkhead or shoalest part of 
the western channel, and on the bar of the New inlet, at various periods, 
reducing the high-water soundings of some of the maps, by subtracting 
five feet from each. 
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Depths on, in feet* 



Name of author of map. 



Edward Moseley 

William Wimble 

Joshua Potts 

Col. Kearney, Top, Engineers. 

Capt. Glynn, U. S. N 

Pilots, etc 

Coast Survey 

Coast Survey 



Date. 



1733 

1738 

1797-8 

1820 

1839 

1850 

1851 

1852 



Main oatlet. 



i 



is 

SS I 

QQ 



14 
16 
15 
lOi 

9 

8 

8 

n 



9 

4 

3 

3 

9 

9J 

7 

7 



New inlet. 



Did not exist 
do. 
6 

6i 
10 
7 
8 
8 



This table, and the maps from which the soundings have been taken 
do, in the opinion of the commission, after full and careful consideration 
and discussion, authorize the following conclusions: 

1. The depth on the main bar of Cape Fear entrance has diminished, 
since the earliest records, at an irregular rate. In the last fifty years it 
has shoaled from fifteen feet to eight feet, so that, at the beginninff of 
this century there was 2 J feet more water on the bar, at ordinary low 
water, than there is now at ordinary high water. 

2. In general, a decrease of depth on the main bar has been attended, 
as might be expected— the miadle grouad remaining the same or 
rising — with an increase of depth in the western channel, and vice versa. 
The latter channel has, however, fluctuated rapidly and irregularly, 
while the decrease on the main bar has been constantly going on. 

S. The deterioration of the main entrance is due mainly to the influ- 
ence of New inlet, which opened, as nearly as we can learn, about 
1780. This outlet diminishes by a vast amount the volume of water 
which otherwise would, and formerly did, pass in and out at the main 
entrance during every tide. And the evil has doubtless been accele- 
rated latterly by two still newer openings, alluded to above, w^hich are 
a liitle south of that inlet. 

This influence is shown in a general way by the decrease of the sum 
of the depths on the main bar and bulkhead of the western channel, 
from 23 and 20 in 1733 and 1738, to 18 in 1797-8; 13i in 1820; 18 in 
1839; 17i in 1850; 15 in 1851; and 14J in 1852. 

The sum of the two depths before the opening of New inlet, and the 
three since, has been, respectively, 23 and 20, and 24, 20, 28, 24 J, 23, 
and 22i. The old maps do not furnish the necessary data for o?rry- 
ing out this comparison with the areas of the sections, and the veloci- 
ties at the two inlets. 
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4. The comparative maps show a great wearing away of Smith's 
island, and particularly of Baldhead, amounting at the point to some 
half or three-quarters of a mile. . The site of the old light-house repre- 
sented on Potts's map of 1797-8, is now deep water. The remaining 
part of Baldhead Point, say for one-third of a mile back, which was 
formerly covered by high sand-banks, is now only a few feet above high 
water. That great body of sand, both in and above water, continuafly 
passing off into the channel, must have had a direct and considerable 
influence in obstructing the main bar. And the evil still exists ; for 
that point and the adjacent shores are still washing away rapidly. 

5. The practicability of protecting exposed points by jettees is de- 
monstrated by the map of the site of Fort Caswell, on which the water- 
lines of various dates are laid down. The jettees for the protection of 
this site, which was rapidly washing away, have been run out at vari- 
ous periods from 1839 to 1860. They have most effectually accom- 
plished the desired object, and, with occasional repairs, will doubtless 
preserve the site indefinitely. Their projecting ends are all within low- 
water line, and most of them within hign-water line. This high- water 
line, though carried out in places more than 100 yards since 1S39, is 
still several hundred feet within the high water of 1820, as determined 
by Colonel Kearney. 

We are decidedly of opinion that these jettees have had no injurious 
effect upon the bulkhead bar of the western channel, which is about 
five-eighths of a mile from the longest jettee. The depths on that bar 
have always been very fluctuating, as shown by the taole given above. 
Between 1820 and 1S39 it deepened from 3 to 9 feet. It is now 7 feet. 
This last fluctuation has been complained of by many people on the 
river as an injury caused by the jettees. 

6. The middle ground, between the main and western channel, is 
increased in extent and more shoal than formerly. The spots upon it 
"dry at low water" have increased in number and size, and both the 
channels have been shifl;ed towards the land. 

The foregoing facts clearly indicate the character of the operations 
which, with the best promise of success, and the most economical ex- 
penditure of money, will remove the present causes of deterioration, 
and restore the former condition of things, in which there was twenty 
feet of water on the main bar. 

Without further explanation, we will now indicate the operations which 
we recommend as the most economical, and as promising the best results 
— operations which look to the restoration of the main bar to its original 
condition, 20 feet at high water, by a restoration, in the main, of the 
original state of things. Premising that these operations promise at 
every step a positive and increasing improvement, and that should they, 
contrary to all probability, fail to effect all that is contemplated, they 
must at least be beneficial to a certain extent ; and furthermore, that 
we do not lay down the precise place, extent, or plan, of any particular 
work, because these must vary with ordinary local changes, and with 
those other changes of land shoals and soundings which, caused by the 
works themselves, must determine the order and character of each 
successive step. The details, to a great extent, must be necessarily left 
to the engineer, and we think it proper in this connexion to express our 
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conviction that during the progress of this work, the all-important re- 
sults of continued observation and experience should not be lost by fre- 
quent change of superintendence. 

Enumerating the operations in the order in which they should be 
taken up, we recommend — 

1. The protection of Baldhead from further abrasion, by jettees like 
those at Fort Caswell. The northwest shore being very near deep 
water, and exposed to the strong current of the ebb-lide, the 6rst jettee 
should be located nearly at right-angles to that shore, about 100 feet 
from the point and should be run out in the first instance but little be- 
yond low water. A wharf, supported by piles, about 100 yards inside 
of that jettee, may be made to play the part of the jettee by sinking and 
loading grillages between the piles. One or more jettees will be required 
for the protection of the outer shore ; but as this shore is abraded mainly, 
as we conceive, by waves acting obliquely towards the inlet and deriv- 
ing their direction from the tide of flood, and is separated by an exten- 
sive shoal from deep water, it is hoped that one jettee placed near the 
point will be sufficient for its protection. This jettee should unite with 
the first, and be extended according to circumstances. The two must 
have a common branch above high water, along the general directioD 
of the point, to secure them from the degrading action of storms during 
high tides, by which they might otherwise be turned. 

As the construction of one jettee sometimes shows that a pre-existing 
one might have been dispensed with, the engineer should, of course, 
take care not to hurry these works, but wait for each to produce its fiill 
effect before adding more. 

While the jettees are under construction, something should be done to 
preserve the naked land above high water from further loss by the 
winds. By sand-grass, properly planted, and by wattled fences, it 
seems to us this might be done. 

This low uncovered sand extends back about one-third of a mile from 
the point, and is there bounded by elevated hillocks and ridges of drift- 
ing sand, advancing upon and overwhelming a dense growth of live oak 
and cedar ; and we saw that the beach was washing away outside, for 
at least a mile from the point. But we do not propose to extend pro- 
tection at present to any such distance, thinking it better to wait until 
this abrasion has become actually dangerous. 

Guided in a measure by the cost of the jettees at Fort Caswell, we 
estimate the expense of protecting Baldhead at $40,000. It may be 
much more, it may be less. 

2. The next step, and one which should be taken, if the available 
means will permit, as soon as the works on Baldhead are fairly com- 
menced, is the filling up of the two small openings near New inlet — one 
about 400 yards over, and four feet deep m the middle at low water; 
the other about 200 yards over, and two feet deep at low water. These 
openings are increasing in size, and we regret the necessity of any loss 
of time in closing them. 

The smaller opening, which should be closed first, may, we believe, 
be stopped most economically by piles driven eight on ten feet apart, 
and sheet -piling filling the intermediate spaces. The piles should be 
hewed or sawed on two parallel sides, and two strong continuous caps 
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secured to them, to receive the sheet-piling between them and keep 
their tops in place. The opening being closed in this manner, we look 
to the easterly winds and storms to fill up the gap on the outward side 
before the piling has been destroyed by worms ; that is to say,- in two 
years. The expense of this piling being ppobably not more than one- 
sixth that of stone and grillages, we are disposed to recommend it for 
the larger opening also. There is a probability of success ; and in case 
of failure, the loss will be comparatively small. 

Operations of this nature are liable to accidents, and the expense can- 
not be accurately estimated. We present, therefore, conjectural esti- 
mates as follows, for the two mo<les of construction, guided in some 
measure, as to the first, by Captain Swift's estimates, of October 2C, 
1837, for work of a similar character — (see his letter herewith.) 

In case of piles and sheet piling — 

Smaller opening, 600 running feet, at $4 $2,400 

liarger opening, 1,200 running feet, at $5 6,000 

8,400 



In case of stone and grillage — 
Smaller opening, 3,600 tons granite put in place, 

at «3 $10,800 

Smaller opening, 600 running feet of grillages, at $3 1,800 

$12,600 

Larger opening, 10,800 tons of gramte put in place, 

at $3 32,400 

Larger opening, 12,000 running feet of grillages, at $4 4,800 

. 37,200 



49,800 



In case of piles at the smaller opening, and stone at the other, the com- 
bined estimate will be $2,400 and $37,200 — say $40,000. 

3. Ajetteefrom Zeek's island, to prevent New inlet fi-om making 
south— costing say $20,000. 

4. Closing up New inlet. The Coast Survey maps of l851-'2 show a 
shoal, six feet deep and less, extending down about one mile from Federal 
Point, and lying between the channel of the river and the deep chan- 
nel of New inlet, and contracting the latter channel to about 360 yards, 
opposite Zeek's island. We propose to take advantage of this shoal 
and commence a jettee upon it at Federal Point, and to continue it until 
it is thought best to diverge to Zeek's island. 

We are aware that there will be great danger of the water deepen- 
ing at the head of this jettee while in progress, and some danger of its 
being undermined by parallel currents on both sides. The first evil, 
should it occur, may, we believe, be remedied by thowing upon the 
shoal, in advance of the jettee, small stones brought for the purpose, 
sufficient in size and quantity to prevent the wearing of the bottom, and 
not large enough to interfere witli the proper settlement of the grillages. 
The second evil, we believe, may be prevented by occasional pmjec- 
lious ftom the jettee on both sides — ^they being made like the jettee 
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itself. When the contraction of this inlet shall have lessened in a con- 
siderable degree, the volume of water flowing in and out, and the 
scouring action of the ebb-tide, we may, perhap s, espcctsome aidom 
n;iture — from the regular action of the sea, and parliculaily from the 
action of waves beating obliquely towards the inlet upon the adjacent 
shores, and from the litoral and general action of the flood-tide. The 
doposite and accumulations due to these, and other causes, we may 
then expect to go on increasing. 

Horse-shoe shoal, now one of the worst in the river, will doubtless 
be removed by closing New inlet. The channel along Snow's island 
seems to be deepening and extending, and it is highly probable that 
its extension through to deep water, abovfe and below, will result from 
a partial contraction of the inlet. In the subjoined estimate the jettee 
or breakwater is supposed to rise five feet above low water, to be ten 
feet wide at top, and to slope 45® on both sides ; and the soundings 
are supposed to increase by one-fifth their low-water depths. 

112,000 tons of granite put in place, at $3 $336,000 

1 0,000 do do (lateral projections) at $3 30,000 

5,500 running feet of grillage, at $6 33,000 

Total (less $20,000 already estimated) for Zeek's island 
jettee, which should form a part 379,000 

It has been proposed to force the entire water of the river through 
New inlet by a breakwater across the main channel, here two miles 
over. It has also been proposed to make an outlet through the narrow 
neck above Federal Point light-house, by running a breakwater over 
the river immediately below that place. Of these plans we do nfft 
approve, for several reasons. They require very large outlays — say 
$2,000,000 for either of them. They violate the cardinal principle, 
that no improvement should be attempted which, if it fails, can cause 
injurious results. The best inlets in North Carolina are at Beaufort 
and Cape Fear ; both under cover of very salient capes and shoals, 
which protect them from easterly storms, and their bars in a great 
measure from the swell and deposites of the flood-tide. 

Ocracoke is somewhat similarly situated, but is a poor inlpt, its 
bar being variable in position and depth, and its place probably too 
far fi*om Cape Hatteras to receive the necessary protection. Inlets 
frequently open between Capes Henlopen and Hatteras, and ordinarily 
soon close up again. 

This sudaen breaching of new inlets by violent storms, and their 
gradual closing again under the steady and invariable action of the 
laws of tidal and other deposites, or the gi*adual closing of previously 
existing inlets where new ones have opened, are characteristic features 
of the whole alluvialcoast of the United States. In many parts of the 
coast of Georgia and the Carolinas, the rivers of the continent are dis- 
charged into lagoons, enclosed by those belts of sand which form the 
Ocean boundary ; and the opening, which with us has received the 
distinguishing name of "inlet," is the passage by which the waters of 
the river are finally emptied into the sea. Across the mouths of these 
inlets lie bars of sand formed by the causes above mentioned. The 
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depth of water on these bars, and the greater or less permanency and 
staoility of the inlets themselves, depend to so great a degree on the 
strength and regularity of the tidal currents — ^that is, on the regular flux 
and reflux twice a day of a certain quantity of water — that it may be 
said, in general, th.it where the rise and fall of the tide are considera- 
ble, and the waters of the flood enter the lagoon, an inlet made by 
a violent storm will be kept permanently open, and will extend boin 
in width and depth ; and that on the other hand, where no such tide 
exists, the inlet is liable to be closed by the operation of the constant 
law of deposite. The latter case is illustrated by the examples of 
two inlets which opened in Body's island during the violent storm of 
1846. One of them was closed in the course of a year ; and the other was 
slowly, but surely, closing when last observed. There, while the rise 
and fall of the tide on the external seacoast is about four feet, the reg- 
ular ebb and flow are not perceptible in the sound. The former case 
of the effect of a strong and regular tide in keeping open an inlet, 
and increasing its capacity, is exhibited in New inlet, Cape Fear. 
And it is on this account that we find it necessary to resort to artifi- 
cial constructions to close this inlet, as the only means of obliging the 
waters of the river proper, together with the returning waters of the 
ebb-tide, to resume their former course through the main channel. 
When combined here, as they were eighty years since, their united 
power is no more than suflScient to maintain the depth of the water on 
the main bar required by the rapidly growing commerce of Wilming- 
ton, and the region of which it is, by its geographical position, the nat- 
ural depot of trade and commerce. 

The depth on New Inlet bar. Cape Fear, is now equal to that on*the 
main bar; but the former is so very rough, in consequence of its direc- 
tion and exposure, that vessels of deep draught seldom go there. 

We are of opinion that, however desirable the result, any attempt to 
close the western bar of the main entrance, would have no other effect 
than to cairy that channel out further from the present shore, and that 
a jcttee, to effect any sensible good in this way, must be of great length, 
and should not be thought of at present. 

We are also of opinion that no attempt should be made to improve 
the western channel, as the attempt would, in all probability, be unsuc- 
cessful, and success could only be partial, and would be at the expense 
of the main bar. 

We have already spoken of this channel as corresponding to the 
False Hook channel, at Sandy Hook, and the Henlopen channel, at the 
capes of the Delaware ; and the commissioners on the improvement of 
Charleston harbor pointed out a similar resemblance in SuUivan's 
Island channel. But the latter was selected as the most favorably con- 
ditioned for improvement. It may be worth while, therefore, to say 
that, although all the channels above mentioned are, in each case, simi- 
larly situated with regard to the main channel, and form a trait univer- 
sally recognised at the mouths of the tide-harbors on the alluvial coast 
of the United States, yet they are not all equally adapted to the require- 
ments of the engineer. In this especial instance there are these import- 
ant differences between Sullivan's Island channel and the western 
channel at the main entrance of the Cape Fear : that the former has 
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retained its position and general character unchanged, fix)m the' period 
of the earliest authentic survey, and is so situated as to be under prcn 
tection ; while, on the contrary, the latter has always been flucluaiing, 
and is very much exposed. 

The mjun bar, as aeep as eight feet below the bottom, has been ii)und, 
by boring, to consist of exceedingly fine sand ; and the shoal from Fed- 
eral Point, near the proposed place of the breakwater, has been found, 
in like manner, to consist of fine sand, as deep as eleven feet below the 
bottom. 

It must be remarked that the long, narrow strip of sand stretching 
from the main body of Smith's island towards New inlet, is in danger 
of opening and affording new inlets, and that openings maj' be appre- 
hended, at a later period, through the narrow neck at Federal Point 
light-house. Such openings are generally very shallow tor some ticne, 
and may be easily closed if taken early. We do not apprehend any 
serious difficulty from this source. 

In conclusion, we call especial attention to the fact, as we believe it 
to be, that every operation recommended above, and every successive 

Eart of each particular work, will tend to an improvement in the main 
ar, and that each particular expenditure is recommended by its own 
merits independently of the final results; so that, be the sums expended 
more or less, and whenever the operations are suspended, w^e may look 
with some confidence for a good and permanent effect. 

Recapitulation of the estimates. 

Protection of Baldhead Point $40,000 00 

Closing the two small outlets of the Cape Fear near New 

inlet with timber. 8,400 00 

Closing New inlet 379,000 00 

Contingencies 31,200 00 

458,600 00 



m 



If the small outlets be closed with stone, the items will be. ^ 



$40,000 
49,800 

379.000 
31,200 

600,000 



A. D. BACHE, 

Superintendent U. S. Coast 5umj. 

CHARLES HENRY DAVIS, 

Lieut* U. 8. Navy, SupH Nautical Alimnac* 

D. P. WOODBURY, 

Captain Enginccrf. 

ISAAC I. STEVENS. 
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Appendix. 
List of accompanying reports, maps, reports, ^. 

Captain Hartman Bache's report of December 10, 1827, with a map 
of the river, and a detailed map of the shoals. 

Mr. Fulton's report of 1821, with map— the latter borrowed from the 
office of topographical engineers. 

Report of Mr. Johnston, chairman of the Committee on Commerce, 
February 2, 1827, relative to petition of the inhabitants of Wilmington 
for the removal of obstructions in the river. 

Report of Lieutenants Mansfield and Winder, October 22, 1835. 

Lieutenant Swift's annual report, of September 30, 1836. 

Lieutenant Swift's annual report, of October 30, 1837. 

Captain Swift's annual report, of October 20, 1838. 

Extract from Captain McClellan's annual report of October, 1839. 

Glynn's map of tne Cape Fear, 5 sheets. 

A. Copy from map of Edward Moseley, 1733, enlarged to scale 

k 00 00* 

A Am. Wimble's chart, of 1738. 

B. Tracing from map of Joshua Potts, 1797-'8, enlarged to scale 
nnnnnr- 

C. Tracing of reduction of survey of Cape Fear river, bar, and en- 
trance, by Major Kearney, 1820, Tinmnr- 

D. Comparison of Cape Fear entrance in 1839 and 1851, scale 
TF5Vir?r> from surveys of Lieutenant Commanding Glynn and Lieuten- 
ant Commanding Maffitt, U. S. Coast Survey. 

D 6w. Sketch showing the changes in the Cape Fear river, bar, and 
entrance, comparing Glynn's survey of 1839 and the Coast Survey of 
1851, scale towit* 

E. Map of the Cape Fear river and its vicinity, by Joshua Potts, 
1797-'8, small scale, showing changes on land in red ink. 

F. Sketch of Frying-pan shoals and Cape Fear river, by Lieutenants 
Commanding Jenkins and Maffitt, 1851, scale rawoT* 

G. Entrance of Cape Fear river and New inlet, by U. S. Coast Sur- 
vey, 1851. 

H. Sketch of main inlet, with tidal observations and selected sound- 
ings, 1852. 

I. Tracing on cloth of main inlet, from Captain Maffitt's survey of 
1851, with red lines showing where sections are taken. 

l(^), l(^), l(') colored sections taken along lines indicated in I andK. 

K. Tracing on cloth of New inlet, from Captain Maffitt's survey of 
1851, with red lines showing where sections are taken. 

Four sheets of sections furnished by Captain Maffitt, November, 1852, 
taken at New inlet. 

• M. Sketch furnished by Captain Maffitt, November, 1862, of the 
southern point of Smith's island, and a part of Frying-pan shoals. 

Sketch of the site of Fort Caswell, 1851, in the Engmeer office. 
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APPENDIX L L— 1. 

Enoinebr Department, 

Washington, May 30, 1853. 

Sir : The subject of the improvement of Cape Fear river, at and 
below Wilmington, N. C , has been examined and reported on by the 
commission constituted for that purpose. 

The question has been elaborately examined and discussed by them. 
Their resulting propositions are as follows : 

They do not propose to attempt any improvement of the river pro- 
per at present, as its navigation is now better than the bar at the 
mouth ; to the improvement of which they recommend the following 
operations : 

1. The protection of Baldhead from further abrasion by jettees. 

2. The closing up of two small openings near New inlet. 

3. A jettee fnjm Zeek's island, to prevent New inlet from working 
south. 

4. Closing up New inlet. 

The board of river and harbor improvements have examined the 
report of the commission, and the accompanying documents. 

They concur with the commission in the opinion that present efforts 
should be directed to the improval of the entrance exclusively. 

They concur also in the opinion that the protection of Baldhead 
beach should be attended to without delay. 

They concur also as to the importance of closing, without delay, the 
southernmost breach near New inlet. 

They do not approve the propositions for the complete closing of 
New inlet; they thinkk, however, the narrow beaches in the vicinity 
should be strengthened if necessary. 

They propose to regulate the tidal currents at New inlet, by a wing- 
dam restmg on the northern shore ; and to modify and impiove the 
channel at the main bar by another wing-dam, and by dredging if 
necessary. 

The present grant of Congress, 820,000, is not sufficient for the exe- 
cution of the works at Baldhead, if constructed of stone, as designed 
by the commission. The board think brush may be substituted with 
economy, and without impairing their efficiency. 

I have, however, just been informed by one of the conmiissi« ners, 
Professor A. D Bache, that some of the citizens of Wilmington have 
made a subscription of $60,000 in furtherance of the proposed improve- 
ments ; the money to be expended under direction ol the United Stales 
officer ha\ing charge of them. 

With this assistance all the works in which the commission and the 
board concur can probably be completed in a permanent manner. I 
have the honor, therefore, to propose Uiat I be authorized to instruct the 
oflScer in charge of the work, Capt. D. P. Woodbury, corps of engi^ 
neers, to proceed at once to the erection of these works, preferrin,? 
stone structures where they are appropriate. He will be cautioned 
that the United States are not to become in any way liable for means 
beyond the extent of the present appropriation. 

His presence and study of the influences which maintain the present 
state of things, and his observations on the modifying effects of the 
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operations now proposed, will, it is believed, afford us the means of de- 
ciding on the questions concerning which there is a want of concur- 
rence between the commission and the board, and the most suitable 
additional works will be executed accordingly, when the proper time 
arrives, should there be means at our disposal for the purpose. 

With this are transmitted the report of the commission, and the ac- 
companying documents and maps enumerated in the appendix thereto; 
the report of the board of engineers ; and the letter of Professor Bache, 
with tnat of John Dawson, esq., referred to by him. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 

Brevet Brigadier General. 
Hon. Jefferson Davis, 

Secretary of War. 

Approved, with the restrictions heretofore directed to be made in all 
cases where officers receive aid from corporations or individuals in the 
execution of a work authorized by government. 

JEFFERSON DAVIS, 

Secretary of War. 
War Departmext, June 9, 1853. 

The officer was instructed to carry the project into execution, as 
modified, accordingly. 



APPENDIX MM. 

Report on the harbor of Charleston^ by Professor A. D. Bache, superinten- 
derU coast survey ; Lieutenants C. H. Davis, J. N. Maffitt, M. F. Maury, 
United States navy; J. D.Kurtz, United Slates engineers, to the chamber 
of commerce. 

the harbor of CHARLESTON. 

Charleston, March 4, 1852. 

Gentlemen : " The committee on the improvement of Charleston 
bar," appointed by the chamber of commerce of our city, have learned, 
with sincere gratification, your arrival among us, and avail themselves 
of an early opportunity to express to you the deep interest which they, 
and all whom they represent, feel in the purpose of your visit. 

The improvement of tlje Charleston bar has long been a subject oi 
great and earnest solicitude, not only to the people of our city, but oi 
the whole State. This solicitude has only become the more intense 
now that the increasing connexion of Charleston, by railroads east, 
north, and west, is rendering her the outlet to a large portion of the ex- 
portable products of the surrounding States of North Carolina, Geor 
gia, Alabama, Mississippi, Tennessee, and Kentucky. 

The deepening of the channel of our bar, therefore, in which, but a 
short time back, this State was alone interested, has now become a 
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matter of almost equal interest to the States already named — so that 
any improvement of our bar, however important to the future welfare 
and prosperity of Charleston, must now be regarded as a question of 
general rather than of local interest. 

Impressed with the importance of this subject to our own, and to the 
great and growing interests of so wide a section of our country, the 
chamber of conmierce, at the commencement of the operations of the 
coast survey in our harbor, appointed a committee to communicate 
with, and to tender its aid in any and every way that might be practi- 
cable, to the oflScers having it in charge, in the full hope that the scien- 
tific investigations of those engaged in this duty would point out the 
way to some feasible plan of improving and deepening the outlets to our 
harbor. 

On the completion of the survey last spring, this committee lost no 
time in soliciting your early attention to the object of their wishes, and 
now would respectfully request of you a full, patient, and impartial 
examination of the question, to wit : 

Is it practicable so to improve any one or more of the channels of 
our bar as to permit the ingress and egress of vessels drawing over six- 
teen to seventeen feet water ; and, if so, at what expense ? 

We also respectfully request that you will make known to us any 
improvements within our harbor, or along our wharves, that may be 
suggested to you in the course of your investigations. 

iProfoundly and gratefully impressed, gentlemen, with the kind spirit 
which has prompted your present visit to us, and holding ourselves in 
readiness to furnish any further information which we may possess, and 
to make all necessary arrangements to facilitate your operations, and 
to promote the convenience of your meetings. 

We are, wiih most respectful consideration, &c., 

A. O. ANDREWS, 
HENRY GOURDIN, 
HENRY W. CONNER, 
JOHN HEART, 
L. T. POTTER, 

Committee. 
To Prof. A. D. Bache, 

Lieut. C. H. Bawis, U. S. N. 
Lieut. M. F. Mauby, U. S. N. 
Lieut. J. D. Kurtz, U. S. E. 



Report. 

At the request of the chamber of commerce of the city of Charles- 
' ton, the undersigned have examined the question of the practicability of 
deepening the bar, and present, respectfully, the followmg report : 

The channel ways to the sea, from all our seaport towns between 
the mouths of the ChesapeAe bay and the Rio Grande, are more c^ 
less obstructed by bars. While the commercial wants of the country 
have called mto existence new classes of ships, with improved models 



Digitized by 



C^oogle 



S. Doc. 1. 437 

and deeper draught, which cannot cross ihem, the industry and enter- 
prise of our fellow-citizens have, by railroads and other improvements, 
greatly increased the commercial resources of these very ports and 
harbors the entrances of which are thus obstructed. 

The question, therefore, of increasing the draught which may be 
carried into these harbors, is one already of great importance ; increaf? • 
ing daily in magnitude, it exercises more and more mfluence upon the 
business, not only of the railroads and canals south of the Potomac, btit 
also upon the prosperity of the whole country, and especially upon 
those portions of it — the industrial pursuits — the commerce and naviga- 
tion ot which are suffering so much from these harbor obstructions. 

The solicitude manifested on various occasions by the general gov- 
ernment, within the last thirty years, to obtain somewhere along the 
Atlantic coast, to the south of the capes of Virginia, a good man-of-war 
harbor for the purposes of the common defence, is an indication not to 
be mistaken, as well of its views upon this subject, as of the interest 
with which the great statesmen of the countiy have never ceased to 
regard the question of deep water and easy access to one or more of 
our southern harbors. 

The duty, therefore, of examining into and reporting upon the pos- 
sibility of increasing the draught which ships may carrry over the 
Charleston bar, has not failed deeply to impress us, by reason of its 
bearings upon so many and such great interests of Slate. Conse- 
quently, we have sought to acquaint ourselves, not only with the present, 
but also with the past condition of the bar and harbor of Charleston. 

In this part of our duty we have been most kindly assisted by the 
committees, both of the State and of the chamber of commerce of this 
city, who have aflforded us every facility. We are also under obliga- 
tions for much valuable information to the surveys and reports which 
have from time to time, within the last thirty years, been made by officers 
of the array and navy, upon the subject of the harbor and its improve- 
ments. The charts of the coast survey and topographical engineers 
have afforded us standards of minute accuracy; and we have felt our- 
selves greatly indebted to the pilots and other citizens of Charleston 
for much useful information and very valuable suggestions. 

Having thus informed ourselves, and having visited in person the 
proposed scene of operations, we proceeded to discuss the subject freely 
ana fully among ourselves, and to give it the most attentive consider- 
ation. 

It is proper to state, that we took up the question of increasing the 
draught ot water for ships over Charleston bar with many misgivings, 
and not without fear lest any attempt to improve it might end only 
in making it worse. But the lights which we have received, from a 
close and thorough examination, have encouraged us. Impressed with 
the importance of proceeding cautiously with any plan that could be 
suggested, these lights have led us to recommend one which, if it do 
not succeed, can do no harm, and as to the success of which there seems 
to be a greater amount of probability than with regard to any other 
that has been proposed. 

This plan, therefore, with a statement of the facts, principles, and 
reasons which have led us to recommend it, we beg leave to submit, as 
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one in which we all concur, not only because it seems to us more 
promising of success on the one hand, but because, on the other, it is 
the least objectionable in the event of our expectations not being re- 
alized. 

The spacious and commodious harbor of Charleston is formed by the 
union of the waters of the Cooper and Wando rivers with those of the 
Ashley, the former flowing on the east and the latter on the west side 
of the pomt of land on which stands the city. 

The final place of meeting of these waters is in " Rebellion roads," 
which has been very appropriately called the grand reservoir of the 
harbor. It is a spacious basin, characterized by uniformity of depth 
and of bottom. From this basin the waters pass (on the ebb) through a 
comparatively narrow gorge into the ocean. And here we see repeated 
the phenomena common to every one of our alluvial tidal harbors. In 
the first place, the force generated by the compression of the water in 
the gorge has, in accordance with its uniform law of action, excavated 
a cavity deeper in spots than any other part of the harbor, occupying a 
limited space at the outer opening of the gorge, and bounded on the 
inside by the line of narrowest extent, and on the other by the deposits 
forming the bar. 

In the second place, the water released from its confinement, and 
losing its velocity and movement by diffusion, passes on to the ocean 
through several drains and channels, more or less deep and regular. 

The confinement of the water at the Narrows, in the harbor of New 
York, and its subsequent escape, together with the vaiious channels 
leading to the sea, furnish an example in which the same causes and 
modes of action have produced precisely similar results. 

These drains or channels may be more or less deep, depending on 
circumstances, an enumeration of which would lead to very minute ex- 
planations, and would be out of place here. We shall pass on to a 
special description of tlie bar and channels of Charleston narbor. 

CHARLESTON BAR, ITS EXTENT, FORMATION, AC. 

Charleston bar is in general a deposit of marine sand, varying in 
its degree of firmness, and mixed occasionally with shells. Examina- 
tion of the quantity of solid matter (sand and the like) contained in the 
water near the bottom of the sea on the bar, during the flood and ebb 
tides, shows that it is greatest in amount during the first quarter of the 
flood. The sand then assumes the quahty of quicksand, and the bar 
is expressively said by mariners to be " alive." The sand is precisely 
such as composes the beach of Long island to the eastward of Sullir 
van's island, and resembles the shore sand of the southern coast gen- 
erally. 

The back water of the inner harbor and its coves, and of the rivers, 
issuing with the ebb tide, tends to remove lhis*sand by its scouring ac- 
tion. The relation between the depositing power of the flood ana the 
scouring action of the ebb determines the position, extent, depth, and 
other general features of the bar. As the velocity and duration of the 
tidal currents of the ebb are both greater than the correapondinff ele- 
ments of the flood, it might seem that the scouring action shoula ex- 
ceed the depositing; but the spread of the waters of the ebb over the 
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larger area of the outer harbor, thus weakening its force, prevents this. 
The area of a section, taken along the curved Une crest of the bar, is 
47,408 square yards, while that between Cumraing's point and Sulli- 
van's island, across the entrance, is but 20,178 yards. If this water 
were confined to its original section, the present bar would certainly be 
removed, to be deposited elsewhere when the contraction should cease. 

The solid matter brought down bj' the Ashley and Cooper rivers, by 
the ebb tide, is deposited on the flats and shoals of the mner harbor; 
never, as a general rule, reaching the bar, but being found somelimes 
in the deeper and more quiet portions of th^ channels. 

The general direction of the tidal currents of the flood along the 
coast east of Charleston bar is nearly parallel to the shores of Long 
and SulHvan's islands. They set, therefore, directly into the mouth of 
the harbor, and bluflTup against the shores of Morris' and part of Folly 
islands. When, by the ebbing of the tide, the water has fallen at the 
entrance of the harbor — that is, when the flood begins to make — the 
supply is received not only from the eastward but the southward, 
where also the general set of the tidal currents of flood is to the west. 
The water is thus fwced to change its direction; and, when receiving 
a check to its velocity, it. begins to deposit in particular places the silt 
which it contains. 

Although the general condition of the deposit can be well made out, 
it is not so easy to anticipate its minute characteristics. The opinion 
has been advanced, that the existence of an escarpment of marl un- 
derlying the bar is the determining cause of its particular position, and 
of the depth of a portion of the channels. A careful and extended se- 
ries of borings, such as has been ordered by the committees of the State 
of South CaroUna and Charleston chamber of commerce, cannot fail to 
furnish the facts to determine this, with other important questions. A 
deposit once formed would mcrease, until the general play of the forces 
causing the deposit should produce a state of more or less permanent 
equilibrium. It is certain there would be irregular deposits without 
such a nucleus, from the action of the currents themselves. 

The bar is necessarily divided into shoals and channels. The action 
of currents of water and of currents of air is alike ; and the inertia 
of both water and wind, by carrying the current beyond the point of 
equilibrium, estabUshes an mtermittent action. A regimen of deep pools 
or drains, and dividing ridges, is the natural one for rivers. Such ridges 
and hills, in hillocks, are also the normal regimen of a sand area, acted 
upon by the wind. As an illustration of the effects of this mode of ir- 
regular action, we have annexed a profile view of the bar along its 
crest, (plate — ,) which sho^^s its irregular character laterally and the 
divisions into shoals and channels. The sections across it are of the 
same lumpy character. Over the shoals the water passes with a dimin- 
ished, and through its channels with an increased, velocity, furnishing 
endless sources of change in the forms of the shoals and of the channels 
themselves. 

The general effect of the conflict of currents in causing marine de- 
posits wiU be modified very materially, upon a bai* of the depth of 
that of Charleston harbor, by the direction of the prevailing winds, or 
by violent storms, and for these reasons : First. The tide rising at a 
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mean of 5.19 feet, even the bottom of the deepest channels here mast 
be much more than reached by the violence of the waves. Seconds 
The prevailing winds, being from the northeast and southwest, set 
across the mouth of the harbor ; the first broken by Rattlesnake shoal 
and the land of Long island and Sullivan's island, and the last by Folly 
and Morris' islands ; nevertheless, the swell which they cause outside 
of the harbor is in the general direction of the bar itself, and must tend 
to disturb the channels and shoals very materially. Third. The south- 
east wind drives in its swell from the great Atlantic. This swell proba- 
bly expends its violence more on the shore of Sullivan's island than on 
the bar. These winds also cause a general set of the current near the 
isurface, which likewise tends to produce special changes in the shoaler 
parts of the bar. Easterly winds may also be included in the list of 
modifying causes which affect the deposits upon the bar, for they no 
doubt force the eddy current from the Gulf stream towards the mouth 
of the harbor. 

The operations of the Coast Survey have led to the observation of 
new and important phenomena in relation to our ocean beaches. One 
of these, and one very necessary to be considered on the present occa- 
sion, is, that the wave of the sea breaks on the shore in a normal di- 
rection, coinciding vwth that of the flood tide; and this direction is most 
freauently (speaking of the alluvial coast from north to south) oblique 
to the trend of the land. Hence it follows that the motion of translation 
belonging to that, form of wave, which finally breaks on the beach, is a 
progressive motion ; and that all the matter held in suspension by the 
water, and left to its disposition by any cause whatever, is transported 
slowly but constantly in the prevailing direction in which the final 
wave of the sea breaks with respect to the line of the beach. 

If these facts and this train of reasoning be, as we believe they are, 
correct, they leave us in no doubt as to certain channels which it would 
be very inexpedient, not to say unwise, either to attempt to open or 
improve. To these we shall have occasion again to refer. 

CHANGES IN POSITION AND DEPTH OF CHANNELS. 

To ascertain the changes which have taken place in the bar, the 
chart of 1780, in Des Barr^s' Atlantic Neptune, that of Lieutenant 
Sherburne, U. IS. N., (1821,) of the bar, and of Major Bache, U. S. 
topographical engineers, for the outer and inner harbor, in 1825, and 
that of the Coast Survey in 1861 and 1852, have been compared in 
the Coast Survey oflSce. The annexed sj^etches show the six-foot and 
the twelve-foot curves of depth from these maps, (Plate No. 1.) There, 
is some uncertainty as to the plane of reference of the oldest. Those 
if Major Bache and of the Coast Survey admit of exact comparison, 
the soundings in the former having referred to the lowest tide observed, 
and in the latter to mean low water ; and the difference between the 
lowest tide observed, and the mean of all the low waters included in his 
series of observations, having been given by Major Bache. The com- 
parative charts may be otherwise described as exhibiting within the 
colored spaces, one the depths less than six feel, the other the depths less 
than twelve feet. The red color refers to the survey prior to 1780* 



Digitized by 



C^oogle 



S. Doc. I. 441 

the blue to that of 1821 and 1826, and the black to that of 1851. The 
curves upon the earliest chart having .been drawn from comparatively 
few soundings, are, of course, to be taken only as a very general view of 
the configuration of the bottom. It appears to have been the practice, 
in making these charts, to delineate the shoals with as great an extent 
as the soundings would allow, in order to throw all uncertainties on the 
safe side — a fact which should be remembered in examining them. It 
should further be recollected, that only a general expression of the 
curves is aimed at in the compilation of the sketches. An examination 
of these charts shows that, according to the earliest records, the bar of 
Charleston has varied comparatively but little in extent or direction, or 
in distance from the mouth of the harbor. The channels have varied in 
number from time to time; but some of them, as the Lawford channel, 
main ship channel, north channel, Sullivan's Island channel, (we 
have thus called the channel immediately under Sullivan's island, for 
the sake of distinguishing it from the other channels,) have always been 
traceable. The positions of these channels have shifted to the south- 
ward, and southward and westward respectively, about three-quarters 
and one-half of a mile, since Lieut. Sherburne's survey, and about two 
and a half miles, and one mile and a quarter, since the work on which 
Des Barres' chart is founded was executed. Before 1780, the six- 
foot curve projected boldly to the eastward, on a parallel south of 
Light-house inlet, extending to where the main ship channel is at pre- 
sent. The Lawford channel of that day was a little to the eastward 
and northward of where the present main ship channel lies. The 
other channels, except the Sullivan's Island channel, have been variable 
in position, and their former positions may easily be confounded one 
with another. Their value is not such as to justify any detailed dis- 
cussion at present in relation to them. The north channel is the least 
variable ot them, and lies three-quarters of a mile to the south of its 
position prior to 1780, and less than half a mile south of that of 1821. 
The Overall channel is now closed towards the westward. The Sulli- 
van's Island channel has but slightly changed in position since 1824. 
It is represented as a mere slue in Des Barres' chart, probably for 
want of sufficient soundings to give it the true character. These facts, 
with others to be presently stated with regard to this channel, agree 
with the traditions and experience of the intelligent pilots who have 
freely communicated to us the interestmg facts and observations re- 
corded by them. 

While the main ship channel and the Lawford channel have thus 
changed in position to the southward and westward, their depths have 
diminished. The main ship channel, which is given by Des Beirr^s as 
a thirteen-foot channel, has now less than eleven feet (10.6 feet) in it at 
mean low water ; and the Lawford channel, which then had ten to 
eleven feet in it, has now but eight. Sherburne rives eleven feet in 
the main ship channel and ten feet in the Lawford. It thus appears 
that these chaimels, as they have changed their position, have also 
somewhat decreased in depth. We must, of course, allow something 
for the uncertainty of the tidal observations on which the oldest charts 
depend, which majr probably amount to about a foot. The scouring 
action of the ebb tide acts with less advantage as the direction of the 
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channel becomes oblique to the general direction of the current at ebb 
along the coast. It would not be difficult to trace the result, if this 
progress continues, until the main ship channel has moved so far to the 
westward as to present its mouth in a direction nearly opposite to that 
of the tidal current of the ebb. The motion of these channels to the 
southward and westward is no doubt mainly, if not exclusively, due 
to tlie general progress of the deposits in the direction of tke flood 
tide along the coast ; but whether tnis be so or not, the facts are firmly 
established, independent of the explanation. 

The velocity of the current in the main ship channel decreases after 
passing Cumming's point, increasing again south of Light-house inlet, 
owing in a degree, perhaps, to the back water of the inlet, but more to 
the compression of the general current of the ebb south of Folly island 
setting the water out against the bar. This tends no doubt to assist in 
keeping open the main ship channel. 

The north channel retains nearly the same depth as prior to 1780 ; 
it appears to be rather deeper now than when Major Bache's survey 
was made, probably from the effect of Bowman's jettee on Sullivan's 
island, and of Fort Sumter flat, in causing a more direct action of the 
current. It had full eight feet at mean low water in 1850, the date of 
the present coast survey chart. 

The Sullivan's Island channel is one of a class presented by many 
harbors besides Charleston. It resembles, for example, the False 
Hook channel at Sandy Hook, New York, and the Henlopen channel 
at the capes ot the Delaware. These are deep channels, closed by a 
narrow belt of sand, or bulkhead, on which the water is of less depth 
than in the channel, and connecting them with the cape or hook, where 
the change of direction in the current causes a deposit. The bulk- 
head widens out as it recedes from the cape, forming a shoal which 
separates the channel from the deep water. The channel itself widens 
as it deepens. Another of the phenomena of tidal harbors like Charles- 
ton, observed by the coast survey, is the uniform tendency of the 
channels of such harbors to assume, as one of their natural boundaries 
at the outlet, or place of discharge, one of the limiting capes or points; 
that is, the deepest water runs very near the shore. 

It has also been observed that, under circumstances of firequent 
occurrence, the main channel is disposed to follow the course of the 
land ; though this tendency is often interrupted by causes of deposit, 
such as in general can be easily traced. We have an exhibition of 
this tendency at Charleston. 

The gain of the main ship channel towards the land takes place 
under the operation of a general law, which has been already stated. 
Such channels, from their position in regard to the land which gives 
a protection, are usually quite permanent. The existence of the bulk- 
head and its shoal shows that tnere is in such places a constant ten- 
dency to deposition, and when the material for deposit is fine sand, a 
channel of this class, if opened, would be certain to close inunediately. 
The Sullivan's Island channel has now a depth of fourteen feet, and 
on the bulkhead- six feeU Lieut. Sherburne's map shows nearly or 
exactly the same depth in it. The distance from the fourteen-foot 
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curve on- the east side of the bulkhead to the fourteen- foot curve on the 
west side is 280 yards, measured on the shortest line. 

The tidal current of ebb passes more directly out of the north chan- 
nel than of the SuUivan's Island channel, but after the first quarter of 
the ebb a strong derived current (2.4 miles per hour) sweeps through 
that channel. The tendency of the current of the ebb to transmit one 
of its divided streams through this channel, has been exhibited in a 
very remarkable manner. It is evident from the form of the curves, 
and the position of the bulkhead, on Major Bache's chart, that this 
stream formerly ran along the point of Sullivan's island in an easterly 
direction ; Bowman's jettee was laid down directly in its path. The 
stream, however, still seeks to follow its original channel, and, though 
diverted in the beginning of its course, finds that channel by a circuit- 
ous route, and with an increased velocity. We regard this as being 
very favorable to the plan of improvement we shall subsequently pre- 
sent. 

The deposit on the bulkhead and shoal, and in the channel, is, as 
far as can be judged in anticipation of the boring, of coarse sand, 
mixed with shells. Such deposits have been found to indicate a more 
permanent state of equilibrium than those where sand prevails ; thus 
agreeing with the conclusion fi'om the facts already stated in regard to 
the Sulhvan's Island channel. This feature would be of great import- 
ance in relation to any project for making a cut through the bulkhead, 
both as to the dredging itself and to the probable rapidity of filling up. 

Deposits like tliose forming the bottom of Sullivan's Island channel 
have been fully recognised, in the extended observations of the survey 
of the coast, as characteristic of a condition highly promising to pur- 
poses of harbor improvement. They indicate, in the first place, a 
Dottom deep, relatively to the adjacent ground; and, in the second 
place, a state of comparative protection or rest. Such deposits, more- 
over, are more easily removea than the fine and compact sand of the 
bars and shoals, and they are also less rapidly renewed. Proceeding 
seaward from the bar, the same character of deposit begins to show 
itself as soon as the water deepens; that is, as soon as the bottom is 
more seldom disturbed by the action of the waves in storms. This is 
mentioned as confirming the view that this deposit is characteristic of 
a greater degree of rest and protection. But the above generalization 
is the result of observations made on other parts of our coast, where 
the instances are so constantly repeated as fully to establish its truth. 

The channel under discussion is protected to the southeast by 
Drunken Dick shoal, and that causing the north breakers, from the 
violence of the southeasterly swell. We have the authority of one of 
the most intelligent pilots of the bar of Charleston for saying, that in 
all ordinary blows there is a smooth sea in the Sullivan s Island 
channel. 

It has been questioned whether the jettees placed on Sullivan's 
island, to prevent the wearing away of the southwestern extremity, 
have affected injuriously this channel, and the question has been care- 
fully examined by us. A comparative chart on a full scale has been 
made, showing the Sullivan's Island channel in its connexion with the 
shore, and with the shoal to the southward and westward of it, divid- 
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ing it from deep water, before and after the construction of the jettee. 
There is a slight ancertainty as to the plane of reference of the chart 
mtide in 1841, before the construction of the jettee, which would affect 
a minute comparison with the coast survey chart; but the uncertainty 
does not materially influence the result which we have under discus- 
sion. The channel has been forced slightly further from the land, and 
the bulkhead has increased in width, but neither it nor the bulkhead 
has been affected in depth. An interesting feature in the survey of 
1852 is the tendency of the deep water on the two sides of the shoal 
to approach each other, as shown by the deep pocket (20 feet) south 
by east of th\5 head of the channel, which does not appear in the sur- 
vey of 1841. Just at the head of the jettee the current has scooped 
out the bottom to the depth of sixty feet, having encroached upon the 
bed of eocene marl known to extend across the harbor from this point 
to Fort Sumter flats. The deposit of sand on both sides of the jettee 
has greatly modified the shore line; to which it has added, at a mean, 
more then one hundred yards. The tendency of the obstruction which 
this work presents to the ebb is undoubtedly to deflect the water more 
through the north channel, and it is one of the considerations going to 
show the stability of the Sullivan's Island channel, that it has not been 
more affected by the action of the jettee. No work of engineering could 
better have effected its purpose of protecting Sullivan's island from 
wear than this jettee. That there should have been a question of its 
effect on the important channel whiclj is under discussion, shows the 
necessity of studying, in connexion, the whole of the problem which 
the harbor presents. It is worth while to observe here, very distinctly, 
that it is not safe to entertain any projects for special improvements or 
purposes in a tidal harbor, without a careful consideration of the inci- 
dental effects that may follow. The actual state of things can never 
be disturbed without leading to results that appear to be very remotely 
connected with the original cause, and indeed, to any but an habitual 
student of the motion of tidal currents, enturely independent of it. The 
British harbors are filled with melancholy examples of the injuries pro- 
duced by constructions designed solely for special or individual benefit 
We may profit by these examples, and still further by the present rule 
of action m the British parliament, of allowing nothing to be done in 
tidal harbors that can alter the established course of the currents, and 
consequently change the modes of deposit, without the consent and 
authority of respectable engineers. 

ON THE IMPROVEMENT OF THE BAE. 

The importance of an easier access to the inner harbor of Charleston 
has not failed to render the improvement of the bar and of its channels 
a subject of study with engineers and others taking deep interest in 
the commercial prosperity of the city. These suggestions have not 
been generally recorded in a permanent form, and indeed some of 
the most valuable have appeared anonymously ; and the undersigned 
have not the knowledge of local history which would enable them to 
state these plans or projects in a way to give due credit to their 
authors. 
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They have not lailed, however, to consider such suggestions as have 
been made, or as have occurred to them during their examinations of 
the charts and documents within their reach, and of the communica- 
tions made to them. They are of opinion that any improvement of 
the bar must be tentative, and hence have decided upon a project 
safe in itself, not involving a very heavy expenditure, and which will 
be very beneficial if successful. 

Any attempt to improve the bar with its present extent, by adding 
to the volume of water thrown into the inner harbor — that is, by in- 
creasing the reservoir — would, in their opinion, be unavailing. And if 
artificial works were made for limiting the outside area, now four 
times that of the entrance, the expense would be very great, and the 
bar might be removed from its present position to occupy some other 
without material change of depth- upon it. We do not mean to say 
that such would necessarily be the case, but merely that, until the 
more feasible and less expensive plan of obtaining access through the 
Sullivan's Island channel is tried, no such effort should be made. 

At the entrance to Mobile bay, in the same relative position as the 
main ship channel of Charleston after the turn at Cumming's point, 
several small sand islands exist, the increase of which has forced the 
water to retain its direct egress from the bay, has limited the spreading 
on one side, and has forced the bar fiirther out into the Gulf, deepening 
it materially. The^ projects for arresting the southern motion of the 
channels, and their ^consequent decrease of depth ; for preventing the 
access of the supply of the shifting material of the bar, by a jettee 
from Long island to Rattlesnake shoal ; for dredging out the channels 
of the bar ; for promoting deposits on the bar by permanent or tempo- 
rary obstacles ; for forcing the main ship channel from the shore by 
wattling ; for thorough cuts across the land, to be used instead of the 
ordinary channels of access, all belong to the class which should be 
undoubtedly postponed until the direct, simple, and moderately expen- 
sive experiment which we propose in Sullivan's Island channel shall 
have been made. 

This experiment is the dredging of a channel from the main ship 
channel of the inner harbor to the SuUivan's Island channel, of the 
depth of fourteen feet at low water and nineteen at high. A conjectu- 
ral estimate of the cost of this operation has been made by one of us, 
and is annexed ; it will be replaced by a detailed estimate, founded on 
more specific data, but is believed to be a suflicient approximation in 
regard to the means required for the action of your committees. The 
position and form of this cut is shown on the annexed chart. Advan- 
tage has been taken of the apparent tendency in the fourteen-fiDot 
curves to approach at this point to make the cut. The material, as 
far as is now ascertained, of the bulkhead, (coarse sand and broken 
shells,) encourages us to believe that the dredging may be made without 
great difficulty ; but the estimate is founded on the removal of sand, 
and allowance is made for a comparatively large amount of material 
to be removed. It is not possible to say whether this channel will 
remain open, or will require to be dredged from time to lime, and at 
^hat intervals, nor to what depth it may certainly be made. Should 
a mere depression in the bulkhead result, as would be very likely to 
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be the case were the material fine sand, then the experiment would be 
a failure, and attention must necessarily be directed to some other 
remedy. But the probabilities appear to be that a cut may be opened, 
and may be kept open, without an unreasonable outlay of means — ^say 
at a cost of one hundred thousand dollars; and we do not hesitate to 
recommend the attempt. The nature of the work to be done, and of 
the localit}^ where it is to be executed, require that careful preparation 
should be made beforehand. The dredging machine best adapted to 
remove the deposit — the nature of which the borings will fully snow — 
should be selected, the form and construction of the steam-engine to 
work it be duly estimated, and experimental trials be made of the 
best form and construction of the buckets, and other parts of the 
machine for the work. Not until the best working machine is prepared, 
and preliminary experiments have 'shown how best to use it, and the 
appliances necessary, should the operations be regularly commenced. 

This experiment in dredging will be made, at all events, under the 
best circumstances possible lor the outer harbor, on account of its 
nearness to the cove and city, and the shallowness of the depth; and 
even if it fail directly to furnish a new channel, the experience thus 
obtained in dredging will be useliil in the subsequent trials which must 
undoubtedly be made. In the course of the experiment it may be 
found that the best position has not been fixed upon for the cut, or the 
best form ; and, by watching the action of the currents, the engineer in 
charge may be able to devise some plan better than that which can 
be now framed. 

Should the experiment succeed, the channel is admirably placed 
from its directness, and other qualities already enumerated, to give 
access to the harbor during all prevailing winds. The portion where 
beating will be diflicult will be small, and to vessels towmg from or to 
sea it affords every desirable facility. 

ON THE IMPROVEMENT OF THE INNER HARBOR. 

This subject has been so ably handled by the officers of engineers 
who have been engaged in the erection of the works for the defence 
of the harbor, that it is merely necessary to refer to their reports, and to 
printed extracts from ihe more recent ones. The jettee work on Sulli- 
van's isLind has been entirely successful for the purposes for which it 
was intended. There remains the improvement of stopping Hog Island 
channel, and of protecting the bank near Fort Johnson. Sumter flats 
appear to be filling up so rapidly, that it will be unnecessary to assist 
the action there, as a general thing. The stopping of Hog Island chan- 
nel will throw the water of the Ashley over against the wharves, 
increasing its force and velocity. This may occasion some slight in- 
convenience to navigation, and may render it necessary to give some 
additional support to the wharves most exposed to its effects. We have 
no hesitation, however, in sajang, that this measure is indispensable to 
the security and maintenance of the commercial accommodations of 
the city. The Sumter flats tend to throw the water towards the cut 
which we propose into the Sullivan's Island channel. 
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The effect of the breakwater on the cut, when made, should be 
observed with the greatest care and minuteness. 

We have also appended a copy of a letter from the chamber of 
commerce of Charleston, requesting us to make the examinations re- 
ferred to in this report ; to do which, we were duly authorized by the 
departments of the government under which we are serving, respectively. 

A. D. BACHE, Superintendent Coast Survey, 

J. N. MAFFITT, U. S. N. 

J. D. KURTZ, U. S. A. 

M. F. MAURY, U. S. N. 

CHARLES HENRY DAVIS, U. S. N. 



A DESCHIPTIVE MEMOIR OF CHARLESTON HARBOR. 
By Lieut, Majffitt, V, S. N,, Assistant in the Coast Survey, 

The deterioration of the main ship channel, and general unfavorable 
changes of the bar of Charleston, S- C, are such as not only to attact 
attention, but also to excite a reasonable alarm in the minds of her 
citizens for the safety of her foreign commerce. 

By careful comparison with the oldest charts, and consulting with 
the most experienced and intelligent pilots, it is made manifest, that all 
the channels have not only decreased in depth, but have changed unfa- 
vorably in position. 

An investigation of Des Barres' chart of 1780 will show that more 
than 13 feet water could be brought in, over the main entrance, at low 
tide. In 1817, the mean depth on the bar, by Sherburne's chart, was 
12.5 ; and in 1S51, only 10.7 is to be found on the main bar at mean 
low water. 

This information, which is corroborated by other evidence, imparts 
no hope lor an improvement by the action of nature; and the demands 
of commerce call for artificial means to be adopted, even though the 
eflbrt should result in but temporary benefit ; for it may be many years 
ere such authentic information can be accumulated as will enable the 
scientific community to ascertain satisfactorily the law which governs 
the action of nature, and produces the alarming changes on the shore 
and in the channel-ways. 

Charleston bar extends firom Sullivan's island, in a southerly direc- 
tion, (and somewhat parallel to Morris' island,) with a gradual west- 
wardly curve, eleven miles, until it connects with Folly island, three 
miles south of Light-house inlet. 

The average breadth of the bar, firom the interior to the exterior two- 
fathoms curve, is one and three-quarters of a mile ; the greatest breadth, 
due east of Fort Sumter, is three and a half miles ; the least breadth, 
east firom the light-house', is half a mile. There is much irregularity 
in the breadth as well as in the configuration of the shoals. 

Numerous channels intersect the bar nearly at right angles, and the 
shoals generally have a broken surface. But two of the channels are 
now available — ^the north and main ship; the former is E. by S. firom 
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Fort Sumter, and through it all the northern coasting trade passes. 
It is narrow, with dangerous shoals on the north and south. Three 
buoys designate the passage, but the absence of lights prevents its use 
at night. 

Two beacons were erected at Morris' island, to give a range in, 
through the Overall channel, south of the north. In 1817 ten feet 
was the mean low water, but in 1851 important changes are shown 
to have occurred ; a six-foot shoal now blocking up the west mouth of 
this channel, which has renrlercd it useless to navigation. 

The most important, and through which all the foreign trade of 
Charleston passes, is the main ship channel, located three miles north 
from the southern extremity of the bar, and S- E. from the light-house. 
This channel is the best and most narrow of all the passages, out or in. 

Three buoys designate the locality of the deepest water, and a 
beacon is erected which, with the Charleston Kght, gives a range 
that enables the navigator to cross the bar at night with safety ; when 
inside, the beacon-lights back of Fort Moultrie mark out the channel 
up to Cumming's point. 

The improvements of lights, beacons, and buoys, as suggested by 
the "Board on Light-houses," &c., for the advantage of Charleston 
horbor and bar, are necessary, and would materially tend to the benefit 
of navigation. 

The water from the Cooper river rushes in a southeastwardly direc- 
tion, until checked by a shoal projecting from the main land called 
Oyster point; deflected from thence, it impinges on the Charleston 
side, cutting out a narrow but deep passage, called Town creek, 
between Drum island and the main land. The water which does 
not pass through this channel shoots to the northward of Drum island, 
and speedily mingles in a southeastwardly course with that of the 
Wando. 

At the southern extremity of Drum island all the waters of the 
Cooper and Wando are united, and pass together towards the city. 
It is probable that the extension of the northern wharves, as well as 
the current from the Wando, deflects a portion of this water from its 
regular course through a channel north of Folly island, called Hog 
Island channel. 

By a comparison with the maps of Des Barr6s, of 1780, Major 
Bache, 1825, and United States Coast Survey, 1851, it is made evident 
that this channel is rapidly increasing in breadth and depth, which 
circumstance has created a feeling of anxiety for other parts of the 
inner harbor ; as the loss of so large a volume of water finom its natural 
egress by the city, and westward of Castle Pinckney, may caase a 
diminution of depth abreast of the wharves, and an increase of the 
Middle Ground. 

The union of the waters oi the Cooper, Wando, and Ashley, occors 
at the west end of the Middle Ground, where they pass on under dif- 
ferent influences to the grand reservoir of the *harbor — Rebellion roads. 

The separation of the tidal current at White point has caused a 
deposit of considerable extent, which projects out eight hundred feet 
from the bath-house. The deep water of the Ashley river, with an 
average of four and a half fathoms, inclines along the city wharves. 
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^the alluvial deposit being great, and spreading out in extensive flats 
on either shore;) thence glancing off to the southward and eastward, 
with the direct action ot a portion of the ebb from Cooper river, it 
touches on James' island, with a wasting influence on that beach, from 
whence it is again deflected, east northwardly, to Rebellion roads. 

The convergence of the Ashley and Cooper has no doubt caused 
the formation of that troublesome shoal, in the centre of the inner 
harbor, called the " Middle Ground," which extends three-quarters of 
a mile west and east, and one-third of a mile north and south — having 
at present more tlepth than in 1825 ; the least water now is eight feet at 
roe^ low water, and six at spring tides. The water from Hog Island 
channel, after passing round by Mount Pleasant in a circuitous dir^ec- 
tion, unites with that trom SulUvan's cove, and empties into Rebellion 
roads, where the union of all the waters of Charleston is perfected. 

The large body of water compressed in Rebellion roads finds its 
egress oceanward, between Forts Sumter and Moultrie, with so strong 
and scouring a force, that it has carved out the bottom here to the 
depth of thirteen and fourteen fdthoms, finding a foundation of rocks or* 
marl mixed with shells ; beyond this point the current spreads over a 
greater surface, with the strongest tendency through the Sullivan and 
north channels. The velocity around and by Cumming's point is 
weakened, in its southern progress, from a gradual diffusion, at right 
angles, over the bar. In passing through the main ship channel tlje ebb 
is somewhat reinvigoratcd, probably by the current out of Light-house 
inlet, though its strength is not suflicient to contend successfully with 
the deleterious action of the ocean current and hammering waves forced 
in by the northeasterly gales. 

A portion of the ebb rejects the main ship channel, and, passing on 
to the southward and westward of the south breakers, makes its exit 
through the Lawfbrd, which in 1817 was a twelve-foot, but noiv a 
seven-foot, channel. The flood to the eastward of the bar (in calm 
weather) sets about east by north — the ebb generally west souihwest. 
The currents are much influenced, though not controlled, by the pre- 
vailing wind. The average force of the flood on the bar is 1.2 miles per 
hour, with a duration of oh. 40m. The velocity of the ebb is 1.55 miles 
per hour, with a duration of six hours ; inside of the bar, and particu- 
larly in the channel-ways^ the current velocity is much greater than on 
it; Olid outside the velocity is much less. 

In the Cooper river, the bottom is generally mud and sand, the 
average depth b(nng from five to eight and nine fathoms. Abreast ot 
Market street wharf the bottom is slaty, consequently the anchorage 
bad ; proceeding further south the mud increases, and, in the Ashley 
muddy bottom prevails. 

Between Folly and James' island, mud and sand characterize the 
deep water, but fine sand the shoal. 

In RebeUion roads, mud and gray sand predominate. A short 
distance south by west of Fort Moultrie, in a line with Cumming's 
point, there is a bed of calcareous or limestone rock, which is supposed 
to extend eastward further than the limits of the, bar. If this prove 
true, the proposition for dredging out the channel will be more attractive^ 
from the mcreased probability of the experiment being successful. 
Part ii— 29 
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The bar of Charleston is composed of fine gray sand, mixed witli 
black specks, with occasional layers of coarse sand and broken shells. 
To the eastward of the bar, in deep water, coarse sand and ^vel, 
with broken shells, (and mud occasionally,) constitute the general 
character of the bottom, except on the Rattlesnake shoal; that is formed 
of fine white sand and black specks, corresponding to the deposits on 
Drunken Dick. 

The east three-fathom curve of the bar is uniform and nearly pa- 
r«allel with the coast, but the inside curves are broken and irrrmilar, 
particularly from abreast of the Overall beacons to the westward, 
which originates from the dredging effects of the (*bb tide, exhibiting 
greater strength heie than further south. 

The extensive shoals that caused the south breakers are strung to- 
gether in the most singular and irregular manner, strongly exhibiting the 
influence of ocean wave and current action; fine gray sand, with oc- 
casional beds of broken shells, denote the character of the bottom. 

Along the beach of Sullivan's island is a channel with fourteen and 
fifteen ieet of w^ater at low tide, except at its inner or w^estern entrance, 
by the long jettce south of Fort Moultrie, where is deposited a bck of 
broken shells and fine sand, with but seven feet upon it. 

Adjacent to this belt, to the westward, the depth of water is very 
great, starting from twenty feet abruptly down to sixty. The ebb tide 
in this locality runs witli great force, its average velocity being 2.4 
miles per hour; and over the jettee it is very rapid until half ebb, when 
the exposure of the rocks, by the falling of the water, produces an eddy 
current favorable to the deposit which the flood tide has already made, 
increasing the ejist beach to some considerable extent. 

The unfortunate condition of the bar, and manifest anxiety for its 
benefit on the part of the citizens, has naturally urged upon nie (inde- 
pendent of my duty) a close inspection, and considerable reflection, a^ 
to the jjroper locality that might be susceptible of improvement. 

* My investigation has resulted in the settled conviction that no feasi- 
ble or reasonable plan can be adopted for the benefit of any one chan- 
nel south of SuUi van's Islund channel. 

All the rest are alike exposed to the revolutionary action of easterly 
gales, which cause an ocean current, that conveys and deposits at the 
mcutli of all the channels (except Sullivan's island) a "bulkhead" oi 
fine sand, which the ebb tide has not sufficient power to disperse; bt^ 
sides this, it will be made manifest that these chfinnels are not only 
shoalened by marine deposit, but that, under the same ocean influence, 
they arc working further to the southward. 

Due cast of Fort Sumter, and three and a half miles from Breach 
inlet, is located a dangerous and important shoal, unconnected with 
the bar; it trtmds nearly N. E. and S. W., and is two and a half miles 
in length, with a breadth of one-eighth of a mile. At spring tides 
there is but live feet w^ater upon it in several places; it is formed of fine 
gray sand, with bhick specks, and has four fiitboms close in with it on 
cither side, the bottom changing to coarse sand unci broken shells. 

This shoal, being in the track of all the northern coasting vessels is 
dangerous to navigation, and should be buoyed ; yet undoubtedly it i* 
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beneficial to Sullivan's Island channel, acting as a breakwater in easterly 
gales, and protecting it from the injurious influence otthe sea. 

The trending out to the eastward of Long island, and the shonl spit 
from "Dewees' inlet," must afford material protection to the above- 
menticincd channel ; while "Drunken Dick," and the bar generally, 
protects It from the southeastwardly and south westwjirdly gales. 

Thus nature affords a shield to the Sullivan's Ishmd channel, which, 
in my o(>inion, warrants a reasonable exjiendifurc in the shape of experi- 
ment, the prospect of advantage being not altogether hypothetical. 
There is one certainty well worthy of consideration — thnt, if the ex- 
periment here fads, the other channels cannot be injured by the efft)rt 
to obtain a better channel-way at this point of the bar. 

My observation goes to prove ihat all passages over a sandy forma- 
tion have a natural tendency to follow the shore, as is the case witfi 
the Sullivan's Island channel. 

In the inner barrier, which now renders it unavailable, consists in 
many places of coarse sand and broken shells; in others, gray and 
black sjmd, with a large quantity of mica ; under this layer, sand and 
shells. The distance to be dredged will not be more than one tliousand 
five hundred teet in length, and the quantity necessary ta displace, for 
the obtainment of a fourteen-foot chimnel, would not much exceed five 
million cubic feet of the bottom. 

The ebb tide has at present a decided inclination to force a good 
outlet here; for, siucc^ tlie building of Fort Sumter, between that fort 
and Fort Johnson the flats have accumulated, and the sand *'uphove" 
to such an extent as to form a natural jettee, deflecting the ebb towards 
Sullivim's island. 

I am strongly impressed with the idea that if this belt, E. S. K. 
from "Bowman jettee,'- be dredged to a sufficient depth, the accumu- 
lated force of the ebb (from the deep basin alluded to before) will be 
powerful enough to keep the channel clear ; but even with the convic- 
tion that in time a redeposit would occur, I would not be deterred 
from the exinrlment ; lor, possessing the "dredging machine," which, 
when unemployed on the bar, could be hired to the owners of wharves 
to dredge the dfocks with, the continuous facility for cleansing would 
always be on hand, and the passage kept open at a comparatively 
small expense. 

The next channel to notice is the north, which is in a direct line and 
due E. S. E. of the mouth of "Rebellion roads," apparently open to 
the full influence of the ebb, or cleansing current, which would seem to 
warrant its possessing greater depth than any other channel on the bar. 
This, however, is not the case; for, being exposed to the influences 
before mentioned, it is injured by a "bulkhead" of fine sand athwart 
its eastern mouth, with but eight feet water |at mean low tides, and 
six at spring. 

One-half a mile south of the north, and parallel, is the Swash chan- 
nel, which possesses all the characteristics of direction, bottom, depth, 
and formation, as the for(n(?r. 

The next chtmnel is the; "Overall." In 1817 this channel was more 
available than the north, the beacons in range leading into nothing less 
than ten feet at low water; but at present a narrow crest of fine sand, 
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with only six feet at mean low water, has formed across the inner 
mouth, to the almost total uselessness of the passage. 

Adjacent to the *' Overall" is the "Coast Survey channel," called 
the " New Middle." It was discovered by the hydrographical party 
under my command in 1850, and eleven feet at mean low water could 
be Ccuried through without difficulty. ' The character of the bottom, 
and lumpy spots in many places, rendered its permanency doublful; 
and orders were wisely issued for repeated examination (as the oppor- 
tunity offered) ere a final report of its character should be made. 

In January, 1851, when re-examined, no material change was obvi- 
ous ; but in February, 1851, a small vessel was wrecked a few hundrd 
yards north of the west entrance. She bilged and drifted into this 
channel, sinking in eleven feet water Ere she broke up and drifted 
away a six-foot shoal formed around her ; and by the recent resurvey 
of January, 1852, a narrow belt of sand was found to have banked up 
athwart the east entrance, making a six-foot shoal, where, in 18-30, 
eleven feet at mean low water existed. These changes were not alio- 
getlier unexpected, from the loose nature of the sand composing the bot- 
tom, and particularly as the location of the channel was unfavorable for 
the scouring action of the ebb tide. It is but proper here to mention cir- 
cumstances of considerable interest that were made manifest while ol>- 
taining the set and velocity of the currents in this channel. Findingthat 
the anchor did not hold on the flood, the moorings were doubled, and the 
bottom sounded with a pike. The sand seemed all alive, and appeared 
to travel in with the tide ; when the ebb made, the bottom at once har- 
dened down, and no impression could be made with the pike. Speci- 
mens of the water, at different stages of the tide, were, in consequence, 
bottled. Those that I personally examined gave evidence that on the 
flood the water was impregnated with fine sand, which was not the 
case on the ebb. This is but a collateral evidence that all changes on 
the bar are produced by the flood; and microscopic examination of the 
specimens of the bottom proves the deposit to be marine. 

From the New Middle channel south the bar narrows, and when 
about east from the light a ten-foot channel exists now, called *' Nc^ 
S. E. channel," which on Des Barr^s' chart of 1780 appears to have 
been the main ship channel. But the present main ship channel is on? 
mile south of this, tending W. N. W. and E. S. E. Like the others, it 
is exposed, and manifests the destructive influence of the ocean, having 
a narrow belt of fine sand at the outer mouth, with but 10.6 feet at 
mean low water, and 8.7 at spring tides. The channel is iiili of luinps» 
which no doubt originated from the repeated loss of buoy moorings* 
that became the nucleus of small and troublesome shoals. This chan- 
nel continues to work to the scJuthward, as is clearly proved from the 
following circumstance : In 1831 the range beacon lor crossing the bar 
was three hundred and twenty j'ards to the northward of its position m 
1850. In January, 1852, it was again moved twenty-six yards further 
south, in order to range with the light for crossing the bar in the best 
water. 

The knowledge of the migratory character of the channel niignt 
have suggested the propriety of a portable beacon in place rfthe brick 
one just erectecL 
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Southwest from and bordering on the main ship channel there exists 
extensive and dangerous shoals ; and between them lies the last swash 
or channel on Charleston bar : this is called the " Lawford." Two 
years ago it was buoyed and constantly used by the Savannah steam- 
ers; the changes in it have been so injurious, in the last eighteen 
months, by the increase of shoal ground, that the steamers have aban- 
doned it, and now use entirely the main. 

In May, 1849, I erected a signal on Folly island, on a bluff some 
twenty yards from high- water mark. In December, of the same year, 
I found that it had been washed away; ihe bluff was submerged, and 
no trace of the signal left. 

In conclusion, I would state that I do not think there is any danger 
to be apprehended from the action of the ocean on Sullivan's island, as 
the jettees now standing have had the desired efiect of preserving the 
beach from the sea encroachment. Should there be a doubt on this 
subject, I would suggest the placing of small jettees along the beach, to 
extend but a few feet below low-water mark, as at Beaufort, N. C, 
where small stone jettees had the desired effect, under circumstances 
precisely similar to the beach in question at this place ; and the wash- 
ing of the shore, which was at one time rapid, has been checked by 
the numerous small jettees erected for its preservation. A few years 
of observation would show whether these additions are necessary or 
not. The elongation of the present jettee does not appear desirable. 

In the event of a recommendation being made for the dredging of 
the Sullivan's Island channel, I would suggest a re-examination and 
more elaborate survey, on a large scale, for the guidance of the persons 
ivho may have the direction and control of a work which is so vital to 
the commercial prosperity of the city of Charleston. 

All of which is respectfully submitted by 

• Your obedient servant, 

J. N. MAFFITT, 
Lieutenant Commanding United States Navy, 



ABSTRACT OP THE REPORT OF CAPT. A. H. BOWMAN, CORPS OF EN- 
GINEERS, U. S- 

On the improvement of Charleston harbor j October 11, 1839. 

Sir: The principal work now in progress in Charleston harbor is 
that designed to protect the site of Fort Moultrie, and to prevent the 
farther encroachments of the sea upon Sullivan's island. In the success 
of this work Charleston has a deep interest. The destruction of Sulli- 
van's island would render this harbor little better than an open roadstead, 
with no protection against the violent northeast gales so common in this 
latitude, especially about the time of the equinoxes. Storms from this 
quarter are directly opposed to the Gulf stream, and cause the water 
to rise to an unusual height, rolling a heavy sea into those harbors that 
are unprotected. During the gales of 1699, 1728, and 1752, and others 
at a more recent period, the water rose ten feet above the ordinary high 
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tide, covering tlie city of Charleston, and connpelling the inhabitants to 
retreat to the second stories of their houses, destroying the wharves and 
shipping to a ruinous extent. On these occasions the force of the sea 
was broken by this island ; to the protection thus afforded, the town 
owed its preservation from still more extensive injury. 

The present fort, erected in 1800, is the third which has occupied 
the southwest end of the island. The two first, more perishable than 
the honors ac(]uired in their defence, have been swept away; not a 
vestige of either now remains above the waters by which they were 
destroyed. It is not possible to ascertain, with any degree of certainty, 
the extent of beach that has been washed away. It is, however, pro- 
bable that some two hundred and fil'ty yards of the southwest point of 
llie island has been destroyed ; of this a portion was marsh, but the 
greater part light sand, mixed w^ith small particles of mica. Colonel 
Moultrie, in his report of the defence of the fort, says, '* there was a 
morass in the midst of the fort that swallowed the shells as fast as they 
fell." The existence of cypress knees and stumps on the point of the 
beach, at a recent period, shows that the marsh extended even lieyond the 
limits of the fort. This is an important fiict connected with the preserva- 
tion of the island. The encroachments of the sea may be arrested where 
we have mud bottom to build upon. The abrasion occasioned by the 
waves above low-water mark was readily prevented by the sysleir of 
jpttees and crib- work commenced in 1830. It was evident, however, 
if the deep water of the channel continued to approach the shore, that 
both the crib work and the fort it was designed to protect must be 
involved in one common fate, so soon as it should reach them. Before 
the commencement of the system of jettees the sea had reached the 
pres(nit fort, and had thrown down portions of two faces of the work. 
To prevent, if possible, the nearer approach of the deep water, it was 
resolved to construct grillages, running perpendicular to the direction 
of the current, and extending from the crib-work on shore towards the 
channel ; these grillages to be loaded with rough stone, rising as near 
to the surface of the water as should be found necessary to cause a 
deflection of the c^urrent from the shore. 

It has been stated that the great moving power of the sand was tlie 
flood tide; the largest accumulation of sand has consequently been on 
the sea side of these grillages. On the opposite side the increment 
was comparatively small. The first gale, above referred to, brought 
the sea with great force upon the mass of sand accumulated on the 
sea side of the grillage. By the combined action of the waves and 
current, a large amount of this sand was washed over the grillage, 
forming, on the harbor side, a bank equal to that on tlie sea side. 

After the gale abated, the accumulation of sand on the sea side of 
tlie grillage soon attained its former magnitude, the beach on the oppo- 
site side having been increased in breadth about seventy feet; similar 
results were produced by the second gale. 

In compliance with the instructions of the department to that effect, 
my attention during the summer has been directed to the proposed 
breakwater over Drunken Dick shoal. The protection of Sullivan's 
island cannot be regarded as complete until this work shall be con- 
structed. Tfie grillages, when finished, it is believed, will render the 
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west end of the island secure ; but well-grounded apprehensions are 
entertained that the sea will make a breach through the island at a low 
and narrow place called the " Curlew Ground," directly north of 
Drunken Dick shoal. 

The proposed work would at once remove all grounds for such 
apprehensions, besides securing important advantages to the port of 
Charleston. 

It will cause the extension of Sullivan's island to the south, and, in 
jsl corresponding degree, diminish the force of the sea in the harbor. 
It will concentrate the water upon the bar of the north channel, and 
increase the depth. This channel is straight, and would, by these 
means, be rendered the safest and most accessible entrance. 

In hu report of October 11 y 1839. 

Referring to your letter of August 31st, I find instructions to report 
** on the present state of the channel between Shute's folly and Hog 
island," &c. 

The passage between Shute's folly and Hog island, at the point of 
separation from Cooper river, is broad and deep, but gradually con- 
tracts in its course towards the lower harbor to five hundred yards in 
width; it then expands, and in its course to the bay passes over exten- 
sive shoal, intersected by two channels. 

There are forty-five feet water in this channel, at low tide, from 
Cooper river to the gorge above mentioned ; below this point the depth 
gradually diminishes as the breadth increases. There is, however, 
water enough to admit any vessel that can enter the harbor. The 
marsh through which it passes is alluvial, and yields readily to the 
action of water. The city wharves, which project into Cooper river 
about the point of separation, and the cuiTcnt from Town creek, which 
enters diagonally from the opposite side, act conjointly in deflecting the 
water towards Hog Island channel, and have, without doubt, caused 
the enlargement of its dimensions. There is reason to apprehend that, 
if measures are not taken to prevent it, this channel will become larger 
than that which passes the city; and that deposits of sand and mud, 
in front of the wharves, will follow as a necessary consequence. 

The most respectable authority establishes, beyond dispute, that Hog 
Island channel-pass has been gradually increasing for many years past. 
The causes which are supposed to have produced the enlargement of Hog 
Island channel still exist; it cannot reasonably be expected, therefore, 
that their effects should cease, but rather continue to augment, until 
the worst fears of those interested are realized. 

If these views are correct, delay will increase the expense of a work 
which must ultimately be constructed. 

In forming an opinion of the probable effects of partially or entirely 
closing Hog Island pass, it will be useful to inquire what was the situ- 
ation of the interior harbor at a period when the channel was small, 
and received but little of the water of Cooper river. From the best 
information I have been able to procure, it appears that the depth of 
water opposite the city was then greater than it now is, and that the 
change has been effected by deposits of sand and mud. 

The quantity of water flowing through Hog Island channel has un- 
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(loubtedly greatly increased, while that which passes the city has 
diminished, and the power of its current diminished in proportion. 
Each channel will adapt itself to the volume of water it is required to 
discharge; the one by wearing away the enclosing banks; the other, by 
its inability to remove them, will be obstructed by deposits. 

It would seem to follow, that the closing of Hog Island channel, by 
restoring to the channel opposite the city its original voIuukj of water, 
will give it filso its former dimensions. 

From the effects already produced, and those that may be antici- 
pated from the enlargement of Hog Island channel, I am clearly of 
the opinion that it should be effectually closed. 

In addition to those works already recommended for the improve* 
ment of Charleston harbor, I beg leave to call the attention of the de- 
partment to another which appears worthy of consideration. It is the 
construction of a breakwater from Cumming's point to Fort Sumter. 
This work, in connexion with the proposed breakwater over Drunken 
Dick shoal, will add essentially to the security of the exterior harbor ; 
will effectually protect the east side of James' island, and supersede 
the necessity of the work recommended for that purpose. Its location 
should be upon the shoal which extends from the point to the site of 
Fort Sumter. 

In his report of' January 21 j 1842. 

The preliminary survey of Drunken Dick shoal being completed, I 
have the honor to submit herewith, for the consideration of the depart- 
ment, plans and estimates of the proposed dike. 

The objects to be attained are — 

Isl. Additional security to Sullivan's island and the site of Fort 
Moultrie. 

2d. Protection to the harbor of Charleston from the effects of north- 
east gales. 

The first well-authenticated account of the encroachment of the sea 
upon Sullivan's island which I have been able to find, relating to the 
period subsequent to that above referred to, viz. 1776, is that of Von 
Hoff'. Upon the authority of this writer, it appears that, during the 
three years ending 1786, the sea cairied away one-quarter of a mile of 
the beach. From that time forward, till 1830, when it reached and 
destroyed a portion of the walls of the present fort, its progress was 
more or less rapid in proportion as the storms by which its destruction 
was chiefly effectca were more or less severe. 

The works commenced during the year last mentioned, for the pro- 
tection of the site of Fort Moultrie, seem to have arrested the advance 
of the sea, and have since caused an increase of the beach. 

The entire destruction of Sullivan's island would leave the harbor 
of Charleston exposed to the unbroken violence of the sea. The great 
interest manifested by the inhabitants in its preservation, has led to the 
investigation of the causes which have exercised a prejudicial influence 
upon it. 

Amongst the most prominent assigned may be mentioned ihe 
wharves of Charleston, the enlargement of Hog Island channel, and 
the foundation of Fort Sumter. 
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It appears, however, that the tide from the " Cove," striking that 
from Hog island nearly at right angles, forces it off the shore. Obser- 
vation has further shown that the destruction of beach is greatest dur- 
ing flood tide, which of course is independent of any influence from 
i^-harves and channels four miles above the point of greatest decrement. 

After a careful examination of the subject, I am unable to discover 
that the foundation of Fort Sumter has produced any perceptible effect. 

But while doubting the agency of the supposed causes above re- 
ferred to, it is with less confidence that I proceed to state what appears 
to me the true source of the degradation of the shores of this island. 
It has already been stated that it is during flood tide, with the wind on 
shore, that most injury is done to the beach; it is therefore to the ocean, 
and not to the harbor, we are to look for the source of mischief. 

In general, the stability of a particular point on the seashore de- 
pends more upon the contour of coast, and the direction of the prevail- 
ing winds and currents, than upon the nature of the materials of which 
the coast is composed. 

The wind from northeast, acting against the Gulf stream, causes a 
high rise in the tide, and is always accompanied by a heavy sea and 
a southwest current. The south and southwest winds, which fre- 
quently blow as violently as those from northeast, throw in a heavy 
sea on the beach at the point where the greatest injury has been done, 
has assumed the form it might be expected to take from the action of 
the waves during the southwest gales, viz: a straight line of coast, 
nearly perpendicular to the direction of the winds. It is reasonable to 
suppose that the bar, which encircles the entrance to this harbor in the 
form of a crescent, arrests the sub-current, and that none but that 
which flows unbroken over the bar does any injury to the beach. This 
accords with my observation. I have not been able to satisfy myself 
that the shores of the island are wearing away to any great extent be- 
low this level. 

Assuming, then, that the direction of prevailing winds and currents 
and the contour of coast (all other things being equal) determine their 
stability, I proceed next to the consideration of the best means of coun- 
teracting the influence of those winds and currents which are believed 
to have caused the destruction of a portion of this island. 

Two plans of the proposed work are herewith submitted, diflfering 
in nothing but position. 

The first to consist of a grillage of palmetto logs, loaded with rough 
granite, having the inner end resting on the shore and extending along 
the crest of the shoal. The second to consist of a similar grillage, 
loaded in like manner, extending from the shoal perpendicularly to the 
rock which forms the bottom of the channel. 

The first-proposed work would break the force of the waves, which 
roll in upon the shore with greaf violence during storms. 

From its position, however, it will be liable to all the fluctuations of 
the bar upon which it is placed, and may be washed away by some 
slight change in the direction of the currents by which that bar was 
formed, (a change that in all probability may be effected by the break- 
water,) and would have less influence in arresting the sea which flows 
i/ito the harbor during storms, than one located along the ground line. 
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The second plan, the adoption of which is respectfully recommended, 
it is believed will ultimately afford equal protection to the Curlew 
Ground, by causing the space between Drunken Dick shoal and the 
shore to fill upland will possess the advantage of greater security, 
having one end resting upon the works on shore, at the point where 
the sand is rapidly accumulating, and the other upon a rock bottom. 

The direction of the work, according to this plan, will vary slightly 
from a north and south line, and will, therefore, be nearly perpendicu- 
lar to the direction of the prevailing winds and currents. It will, con- 
se(juently, be less liable to be undermined ; while its position, widi 
respect to the prevailing currents, will cause the greatest accumulatioa 
of sand. 



Report of Lieut. Kurtz, corps of engineers, on the cost of dredging the 
channel through the bulkhead across the Sullivan's Island channel. 

The following data are assumed as the basis of this estimate : 

1. The deepening to be attempted by dredging machines, without 
the aid of artificial walls to contract the channel- way. 

2. The indications of the bottom render it probable that such an 
excavation will be kept open by the current. 

3. From the caving of the sides, and the flow of the tides, it is pro- 
bable that twice as much material will have to be removed as now 
occupies the space to be cleared. 

4. From the exposure of the position, the machines cannot probably 
be kept at work more than half the lime. 

ESTIMATE. 

Cost of dredging 621,600 tons raised to an average height of 

twenty feet $24,564 

Cost of maintaining vessels and crews while not at work 30,246 

Cost of mud-scows 1,600 

Cost of cordage for hawsers 600 

Cost of crews of scows 10,800 

Cost of dredge-boats 18,000 

Superintendent's wages 2,400 

Clerks' wages 1,200 

Office hire, fuel, stationery, and postage 475 

Unforeseen expenses 9,03S 

The cost of dredging a channel following the line C D wiU exceed 
the above by twenty-five per centum. 
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Letter of Professor tiolmes^ of Charleston college^ in relation to the geo- 
graphical formations underlying Cluirleston harbor. 

Charleston College, March 11, 1852. 

Dear Sir : I beg herewith to submit for your examination a geo- 
logical map of the State of South Carolina, taken from a recent survey 
made by Professor Tuomey ; and also, for your perusal, a few notes 
descriptive of the geology of Charleston and the surrounding country, 
which I published a year or two ago. Especially would I claim your 
attention to the diagram annexed to the map, of a geological section 
extending from tide level at Charleston to the Saluda gap, as from it, 
and some recent discoveries made in the marine beds, we hope to 
throw some light upon the structure of the " bars" at the entrance of 
Charleston harbor. 

From actual surveys it has been ascertained that the great bed of 
marl so extensively developed in South Carolina, and known to geolo- 
gists as belonging to the eocene formation, underlies the city of Charles- 
ton at the depth of about sixty feet, and out-crops, or comes to the 
surface, nine miles northwest, near Ashley ferry. About seven miles 
north of east, in a nearly opposite direction, the superimposed beds, 
called Post Pliocene, are exposed upon or near the surface; thus 
placing Charleston a little to the east of the central axis of a small 
basin about sixteen miles wide. We say a basin, because in addition 
to the out-crop and exposure of the marl, and its accompanvino* rocks 
inland, we frequently obtain from fishermen fine specimens of marl 
rock, dredged from the bar and the harbor, and often off the coast in 
twelve to fifteen fathoms, all of which specimens are quite character- 
istic of the eocene marl; and as it is well known that the "IVorthern," 
or *' Sullivan's Island channel," suddenly shoals from ten fathoms or 
sixty feet on the west, to one and a half fathoms or nine feet, and with 
a current at half ebb of say four knots, for the space of two hundred 
yards, when it as suddenly deepens to twenty-five feet, it seems rea- 
sonable to infer hence that these obstructions are not caused by sand 
bars, but are submarine escarpments of the marl rock, the representa- 
tive of the eastern ridge of the basin partially removed by the denuding 
action of the waves of the ocean. 

I am, dear sir, most respectfully, your obedient servant, 

FRANCIS S. HOLMES. 

Professor A. D. Bache. 



Letters from Captain Peck, of the steamer William SeahrooTc, and of Mr. 
Adkins, pilot of the mail-steamer Marion. 

Charleston, S. C«, March 17, 1852. 

Since 1840 I have had continual experience in and about Charles- 
ton harbor and bar. I have made the following observations, viz : 

That the shoal ground between Fort Sumter and Fort Johnson has 
increased, forming a high bank exposed at half ebb. This bank has 
thrown the body of the ebb towards Sullivan's island. 
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The force of ebb and flood is much weakened when to the south- 
ward and westward of Cumrning's Point buoy. I have observed that 
the main force of the tide in and out of Charleston harbor is thraugh 
the north and Sullivan's Island channels; through the latter, on the ebb, 
most forcibly, until Bowman's jettee is exposed. 

I have examined the coast survey chart of Charleston harbor and 
bar, and find it full and complete in every respect. The proposed 
opening of SulHvan's Island cnannel I approve of highly, and tmnk it 
the only spot on the bar where an experiment can be attempted with 
a prospect of success. My reasons are as follows, viz: 

1st. All the channels south of Sullivan's island are exposed to the 
ocean, and consequently are shifted more or less at every heavy 
blow. Moreover, the ebb is so dispersed that it has not the power to 
keep open the channels. 

2d. The Sullivan's Island channel is protected from the N. E. by 
the trending out of Long island and De wees' Inlet shoal; from the 
eastward by the Rattlesnake. In heavy N. E. blows, I have particu- 
larly observed that SulUv/in's Island channel was never affected by 
breakers, as is the case in the other channels. This is the only pro- 
tected channel on the bar from easterly and northeasterly gales, and 
the Drunken Dick protects it in part from a S. E. blow. 

In anything like a swell, fourteen feet in the Sullivan's Island channel 
would be better than sixteen on the main bar. I have anchored off 
the bar ; the flood sets direct to the breakers, the ebb from them. 

It is my impression, that if the belt which separates the inner curve 
of deep water from the outer curve of deep water is opened, the 
action of the ebb will be sufficient to keep it open ; for, if the belt or 
bulkhead be removed, the ebb will flow through, whereas now it is 
bluffed off' on the last quarter of the ebb. 

FENN PECK, 
Commanding steamer William Seahrooh 

To Prof. A. D. Bache, and the Gentlemen of the Board. 



Charleston, March 13, 1852. 
I have examined the coast survey chart, and with pleasure attest 
to its perfect accuracy. 

The proposition for dredging out the Sullivan's Island channel is, to 
my mind, a good one. I know of no other part of the bar where an 
improvement can be attempted with prospects of success. In all 
ordinary blows there is a smooth sea in the Sullivan's Island channel 

SIMPSON ADKINS, 
Pilot of mail-steamer Marion* 

'^o the Gentlemen of the Board for the improvement of Charleston bar. 
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DRAWINaS AND DOCUMENTS ACCOMPANYING THE REPORT. 

With this report the following named drawings and documents were 
submitted : 

1. The Coast Survey chart of Charleston harbor and its approaches, 
from the survey of 1850-'61, scale toottoj prepared by request, for the 
use of the chamber of commerce of Charleston. 

2. General Coast Survey chart, showing the approach to Charleston 
harbor. 

3. Charts of the Tidal Currents of ebb and flood in Charleston 
harbor, showing their direction and velocity. 

4. Detailed chart of Sullivan's Island channel by the Coast Sur- 
vey, 1851-62, scale i 6oq6 ' 

6. Comparative chart of Sullivan's Island channel before the con- 
struction of Bowman's jettee, and in 1851-'52. 

6. Comparative charts, showing the curves of 6 and 12 feet depth, 
from the charts of 1780, (DesBarres',) Lieut. Sherburne and Maj. Bache. 



APPENDIX MM— !• 

Charleston, S. C, January 29, 1853. 

Sir : After a careful study of the report and project of the commis- 
sioners on the improvement of the harbor of Charleston, S. C, and an 
attentive examination of the accompanying charts, I am clearly of 
opinion that the plan proposed, and the point selected, by the commis- 
sioners for the improvement, offer more to encomrage a hope of success 
than any other. 

The execution of the work, however, even here, will be attended 
with numerous and formidable difficulties. The exposed situation, the 
nature of the materials forming the "bulkhead," the immense amount 
of fine sand held in suspension by the flood tide ready to be deposited 
by a moderate retardation of the velocity of the current, the strong 
tendency of the ebb tide to take the north channel and pass by the 
mouth of the proposed cut — all these will present themselves during 
the progress of the operations, in various ways and degrees, to injure 
or retard the work. The effects to be apprehended from these causes 
are so manifest, that it will be out of place here to do more than 
barely mention them. 

1st. The exposed position will frequently cause the entire interrup- 
tion of the operations of the dredge-boats ; more frequently retard them 
and render their working imperfect ; will increase the difficulty and 
expense of removing the dredged material ; will render it necessary to 
receive this material in scows so far detached from the dredge as to 
prevent their collision during rough weather ; will render a powerful 
tug-boat necessary to manage the scows in strong tideways, and occa- 
sionally to lend assistance to the dredge to escape to harbor ; will 
increase the expense for moorings, anchors, &c., &c* 

2d. The nature of the material forming the " bulkhead." This 
material appears, firom the borings, to be sandi and sand and shells 
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mixed. Upon the proportions of shells in this mixture, and the coarse- 
ness of the silicious particles, will materially depend the difficulty of 
making a permanent impression upon the " bulkhead." If fine sand 
and other matter of ditierent specific gravities predominate to the ex- 
tent necessary to render it "quick," this will form a great, if not abso- 
lute, insuperable difiiculty. 

3d. Tlie sand held in suspension by the flood tide and liable to be 
deposited when the velocity of the current is checked. This will in- 
crease the expense in proportion to the amount of sand transported and 
deposited by the flood tide during the continuance of the WT)rk, or until 
the channel is so far opened by dredging as to invite a sufficient volume 
of water on the ebb to remove the silt deposited by the flood tide. 

I shall endeavor to show, before concluding, that the "bulkhead 
and Sullivan's Island channel" are both due to the flood tide, and that 
the " bulkhead" is a deposition of the sand daily brought in by the 
flood tide, which will continue to accumulate, and must be removed by 
inviting a stronger ebb current through the excavated channel. 

4th. The strong tendency of the ebb tide to take the north channel 
and pa^s the mouth of the proposed cut. It will be seen, by reference 
to the accompanying current chart, that a large portion of the ebb tide 
is deflected towards the north channel by the point of Sullivan's island 
and the dike ; and while there has been a manifest effort of the ebb to 
escape into the Sullivan's Island channel, at a point some distance to 
the east of the dike, it is quite apparent that something like an equili- 
brium exists between the depositing power of the flood and the scour of 
the ebb ; the effects of which are, to maintain the bar and to prevent 
the ebb from breaking through at this point. Upon the efficacy of the 
means used to reverse the relative power of the flood and ebb tides at 
this point, will mainly depend the success and permanence of the un- 
dertaking. 

I have thus briefly referred to the difficulties that may reasonably 
be anticipated, and the manner in which they are likely to act. I will 
now endeavor to point out the advantages which the position of the 
proposed cut presents over any other that could be undertaken, with 
any probabiHty of success. 

An examination of the accompanying chart will show the Sullivan's 
Island channel as it now exists, and is known to have existed for nearly 
a century. It is a long, trumpet- shaped channel, presenting its open 
or longer end to the east, as inviting the silt, which is moving along the 
coast in great quantities, to enter and close it; and yet it has, in shape 
and dimensions, remained nearly unchanged from the dale of the ear- 
liest charts to the present day, and this, too, in despite of its change 
of position. 

The dike to Drunken Dick closed the smaller end of this channel, 
and added (near Fort Moultrie) between one and two hundred yards 
of beach above ordinary high-water mark; the eflfect of which was, 
not as would have been expected, to narrow this channel, but to tnove 
it bodily to the south. What was taken from its breadth on the shore 
side by the increment of the beach, was restored by its encroachments 
on the shoal of Drunken Dick. This persistence in the Sullivan's 
Island channel to maintain its dimensions and position relativdy to tbe. 
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shore for so great a length of time, cnnnot be the result of accident; 
and it would be unphilosophicc^l to ascribe it to the accidental concur- 
rence of currents and winds thht are daily giving new forms to the out- 
line of our coast. The wind and tide, acting together for even a short 
period, might excavate from the liglit sandy material of this coast a 
channel like the one under consideration; but the chances would be 
equal that, under some new combination of these powerful agents, its 
place might be occupied by a sand bar before the end of the season. 
We are therefore compelled to ascribe the position and permanence of 
the Sullivan's Island cnannel to causes comparatively constant in de- 
gree and direction. 

It would scarcely be worth while to inquire what these causes are 
which result in a permanent channel most fiivorably situated for the 
proposed improvement, but from the fear that in disturbing the present 
r^gim6 we may counteract them, and destroy or injure the channel. 

It is stated, in the very able report of the commissioners which ac- 
companies this, "That the wave of the sea breaks on the shore in a 
normal direction, coinciding with the flood tide ; and this direction is, 
most fre(]uently, (speaking of the alluvial coast from north to south,) 
oblique to the trendf of the land. Hence it follows that the motion of 
translation — belonging to the form of wave which finally breaks on 
the beach — is a progressive motion, and that all the matter held in 
suspension by the water, and left to its disposition, by any cause what- 
ever, is transported slowly but constantly Jn the direction in which the 
final wave of the sea breaks, with respect to the line of the beach." 

My acqufiintance with this locality for the last twelve years enables 
me to attest the correctness of the above cited general principle in its 
application to the case in question, and also to the remark, that the 
flood tide sets nearly parallel to the shore of Sullivan's island. To 
these conjoint causes may be attributed the existence and permanence 
of the Sullivan's Island channel. The waves break in a direction coin- 
ciding with the flood tide, and this direction being slightly oblique to 
the trend of the land, the result must be — first, great disturbance of the 
sand by the breaking of the wave; and, secondly, the transportation of 
the suspended matter in the direction of the flood. It may be asked, 
why this action does not open the shore channel entirely through the 
'* bulkhead," thus giving a fair way channel, quite into the harbor, of 
the general depth of the Sullivan Island channel. 

To understand the cause of the obstruction to this channel called the 
"bulkhead," (which is laid down in every chart to which I have had 
access,) it will be nectessary again to refer to the accompanying chart, 
where it will be seen that the comparatively small volume of41ood tide 
which comes through the Sullivjm's Island channel is met by the im- 
mense volume flowing through the north and main ship channel, almost 
at right angles, and is compelled suddenly to change its direction to the 
north and west. This causes a very considerable retardation of its velo- 
city, and a subsidence of the suspended silt is the consequence; this 
silt forms the "bulkhead" in question. The ebb tide, as before slated, 
is deflected by the southwest point of Sullivan's island and the dike, 
and during the last half (by far the most effective in scouring) by the 
shoal of Drunken Dick, into the north channel, and is consequently in- 
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operative in removing the sand which the flood tide has deposited; the 
result is a formation of a permanent bar, separating the shore channel 
from the main ship channel, at the precise point where it might be ex- 
pected to occur from the operation of the causes referred to. 

To control, as far as possible, the direction of the ebb tide, becomes 
therefore an object of the greatest importance, as upon its agency will 
depend the permanence of any improvement eflTected. This object, it 
is hoped, will be attained by opening with the dredge a cut through the 
bar which separates the main ship channel from the Sullivan's Island 
channel, which will give to the ebbing waters the most uniform and 
greatest dt*ptli, and, with the exception of the curve at the bulkhead, 
the straighlest and shortest track to the open sea ; all of which condi- 
tions are admitted to be essential to maintain the most efficient scour of 
the ebb tide. The position proposed for the cut is at the point where 
the waters defk^cletf by the dike seek to return to the shore channel. 
This tendency of the ebb to force its way into the Sullivan Islimd chan- 
nel, is sliown by the deep excavation of the bottom at the point where 
it is proposed to commence the dredging. In selecting thi? point, there- 
fore, the commissioners have not attempted to mark out a new route 
for the receding waters, but have wisely decided to adopt that which 
the ebb tide is endeavoring to open for itself; by the assistance of the 
dredge it is hoped this may be effected. 

We have here two permanent channels, viz: the main ship and the 
Sullivan's Island channel, sej^arated only by 280 yards of a bank com- 
posed of coarse sand and shells. If any portion of this bank should, as 
the excavation advances, prove to be quicksand, it will probably be 
found impracticable to remove it, except at an enormous expense. As 
nothing of the kind, however, is indicated by the borings, we may enter- 
tain a well-grounded hope that the dredge, assisted by the ebb tide, 
will ultimately prevail; and even if there should be a disposition to silt 
up, the importance of the commercial interests of Charleston, annually 
increasing as its railroads extend into the interior, would fully justify 
th(^ inconsiderable expense of a dredge from time to time to keep it 
clear. 

The present depth of the best channel that enters this harbor is 10 
feet 6 inches at mean low water, (see commissioners' report;) if 14 feet 
can be obtained, (and at a very small outlay if it can oe done at all,) 
the advantages to the commerce of Charleston can hardly be overesti- 
mated. This would give, at spring tides, 20 feet water on the bar. 
To show how far this increase of depth would accommodate a large 
portion of sea-going vessels, I beg to refer to Lloyd's list for the year 
1833. It Is there stated that there are only 33 vessels, out of 10,430, 
that draw more than the depth proposed, (20 feet.) 

The following is a list of these 33 vessels, showing their burden and 
draught: 

Vessels, 6 are 600 tons burden and draw 20 feet. 



Do 


14 are 700 


do 


do. 


Do 


6 are 800 


do 


do. 


Do 


1 is 900 


do 


do. 


Do 


2 are 1,000 


do 


do. 


Do 


4 are 700 


do 


21 feet 


Do 


1 is 800 


do 


22 feet. 
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Although the models of vessels since 1833 have undergone great 
changes, by which, in most instances, their draught has been increased 
without a corresponding increase of burden, yet the increase of depth 
expected to be obtained in the new channel will be equally important 
to vessels of the new as of the old models. 

In concluding this part of the subject, I beg to state, that although the 
result of this attempt to open the new channel is by no means to be 
calculated upon with certainty, the probabilities are decidedly in its 
favor. This is certain : no other plan for the improvement of Charles- 
ton bar could be undertaken for a like sum with anything hke equal 
chances of success. 

Plan of administration. 

I propose to purchase one dredge-boat, one tug-boat, and four scows, 
at the commencement. If these latter should be found insufficient after 
the work is begun, two more will be added. 

I propose to carry on the work by hired labor; this will not only be 
the most certain mode of doing it well, but with the advantage of se- 
lecting good laborers from those trained in the public works in this har- 
bor, and accustomed to habits of subordination, industry, and rigid dis- 
cipline, will, I doubt not, be the most economical, and will save much 
difficulty which could not fail to arise under a contract by the cubic 
yard, from occasional filling up of the channel during storms or heavy 
seas. 

I do not anticipate that it will be necessary to employ any one, above 
the rank of the captains of the two boats,, to take particular charge, in 
subordination to my own supervision. Should it, however, be found 
necessary to do so, my decided opinion is, that a subaltern of the corps 
of engineers should be assigned to that duty. Apart from other consid- 
erations which favor this view, I think a sufficient reason is, that it 
would be a good school (in which most of us are yet scholars) to ac- 
quire a knowledge of a most important class of works now devolved 
upon the corps. 

PROBABLE COST OF THK WORR. 

One dredge-boat and machinery complete, with dupltcates of all the parts of the 
machinery liable to be broken, coppered and copper fiistened, ground tackle, 

cordage, «&c., &c., complete $25,000 00 

One tug-boat, coppered and copper fastened, with all necessary fixtures complete. 15, 000 00 
Four scows, zinced, with all ground tackle, moorings, &c., complete 6, 000 00 

Monthly cost of toorking dredge. 

Pay of 1 captain $40 00 

2 engineers (1 for each engine) 80 00 

2 firemen (1 for each engine) 36 00 

Icook 16 00 

6 hands, at $15 per month 90 00 

Provisions and lights for 12 hands 144 00 ^ 

Repairs of machinery, at 1 per cent, per month 250 00 

Fuel for 15 days, 5 tons per day, 75 tons, at $8 per ton 600 00 

Total monthly cost of dredge $1,256 00 

Part ii— 30 



Digitized by 



Google 



466 S. Doe. 1. 

Monthly eo$t of working tng'boat. 

Pay of 1 captain $40 00 

1 engineer 40 00 

1 fireman 18 00 

Icook 16 00 

4 dcek-bande, at $15 per month 60 00 

Provisions, lights, &e., for 8 hands 96 00 

Bepairs of machinery, at 1 per cent, per month 150 00 

Fuel, 3 tons daily for 15 days, 45 tons, at $8 per ton 360 00 

Total monthly cost of tug $780 00 

Monthly cost of working scows. 

Pay for 8 men for scows, at $15 per month 120 00 

Provisions and lights for do 96 00 

Total monthly cost ibr scows 316 OO 

Cost of meehanits. 

1 blacksmith 45 00 

1 carpenter 50 00 

Iboat-buUder 50 00 

Total monthly cost of mechanics 145 00 

Contingencies, 

Cordage, anchors, and ship-chandlery generally 100 00 

Fuel for smith's shop 5 00 

Lumber for repairs of dredge-boat, tug, and scow 30 00 

Clerk hire, office rent, fiiel for office, stationery, &c 325 00 

Unforeseen expenses 343 OO 

Total monthly cost of dredging 3,a00 00 

Assuming the capacity of the dredge to be 1 ,000 cubic yards per day, and esti- 
mating 15 working days to the month, we shall have 15, 000 cubic yards monthly, 
at a cost of $3, 200, or 21 33-100 cents per yard— say 22 cents. 
Total number of cubic yards to be excavated, (making proper allowance ibr 
sloughing of sides and probable silt brought in by fl<>od tide,) 672, 000, at 22 
cents per yard $147,640 00 

Total cost 193,840 00 



By reference to the above estimate, it will be perceived, that to re- 
move from the proposed channel 672,000 cubic yards, with a machine 
of 16,000 cubic yards capacity per month, will require 44.8 months, 
say lour years, to complete the work. 

It will probably be lound advisable (if a single dredge makes a per- 
manent impression on the bulkhead) to put two dredges with the neces- 
sary scows to work. This would materially lessen the cost per yard, 
and reduce the time of completion one-half The advantages of the 
increase of depth will thus be secured to commerce two years earlier, 
and the time during which the work, in its unfinished state, will be ex- 
posed to the casualties of storms, &c., will be diminished by an equal 
amount. When completed, the unobstructed flow of the ebb and flood 
tides, it is supposed, will remove any partial deposits made duriog 
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storms; such deposits, occurring before ihe new channel is opened 
entirely through the bank, would have to be removed by the dredges. 
All of which is respectfully submitted. 
Your obedient servant, 

A. H. BOWMAN, 
Captain of Eng'mcci't, 

Gen. J. G. Totten, 

CkieJ Engineer. 



APPENDIX M M— 2. 

Enginbbr Departmext, 

Washington^ March 9, 1S53. 

The question of the improvement of Charleston harbor. South Caro- 
lina, has been examined by a special board constituted for that purpose. 

The officer in charge of the improvement of the harbor of Charleston, 
South Carolina, as provided for by the act of August 30, 1852, (p. 50, 
Statutes at Large, 1851-52,) has given the report of the above-men- 
tioned board careful study, and is clearly of the opinion that tlieir design 
offers more hope of success than any other. 

The board of river and harbor improvement also approve of the pro- 
ject for improving the harbor, and I have the honor to recommend it for 
your sanction. 

The plan proposed is, to dredge through a bar of sand which sepa- 
rates the waters of the harbor proper from those oi the ocean; the point 
selected is the extreme northwestern end of the bar, and is compara- 
tively sheltered by neighboring land and shoals ; the cut to be made of 
a width of about 700 feet, and to have a depth at low water of 14 feet. 

A dredge of suitable power, to be procured with its appurtenances 
by contract, and to be worked, under the immediate direction of the 
officer in charge, by day's work. 

The exposed nature of the position, which is open to the ocean, (and 
with a powerful current running,) forbids any expectation of the work 
being undertaken by contractors at a reasonable price. 

As the existing appropriation is not sufficient for the execution of this 
improvement, either by contract or by day's work, and as the cost of 
the dredge, and other vessels and apparatus, will require the expendi- 
ture of nearly the whole of it, I propose, with your approbation, to in- 
struct the officer in charge of the work, Captain A. H. Bowm.in, corps 
of engineers, to enter into contract at once lor providing the rt({uisito 
vessels, boat^, and machinery, looking to the means for the completion 
of the work being obtained hereafter. 

Herewith are transmitted the following papers, viz : 

Report of the commission, printed. 

Report of Captain Bowman, with a letter. 
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Report of river and harbor improvements. 
Two traced maps. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig. General and Colonel Evgineen, 
Hon. Jefferson Davis, 

Secretary of War, 

Approved: 

JEFFN. DAVIS, 

Secretary ^ War. 
War Department, March 29, J 853. 

The officer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX N N. 
Rcjport of the commission ajfpointed to examine Savannah river and harbor* 

Sir : The commission organized under the War Department, on 
the application of the chamber of commerce, and commissioners of 
pilotage of Savannah, Georgia, lor the purpose of examining the Savan- 
nah river, and reporting a project for the improvement, contemplated 
by an appropriation approved August 30, 1852, and composed of the 
lollovving members, viz: Prof. A. D. Bache, superintendent of the 
United States coast survey ; Captain A. H. Bowman, corps of engi- 
neers ; and First Lieutenant J. F. Gilmer, corps of engineers, have, alter 
a carelul study of the charts previously prepared, and the soundings 
recently made by Lieutenant Gilmer, together with accompanying re- 
ports and personal examinations of the river, devised a project " for 
the removal of obstructions in the Savannah river at a place called 
the Wrecks, and the improvement of the navigation of said river," and 
they have the honor to submit the following report : 

1. The Savannah river has its sources in the northeastern part of 
the State of Georgia and the northwestern counties of South Carolina. 
near the southern boundary of North Carolina, and in latitude 35°, 
about, and in longitude 6° to dP 30' west of Washington city. The river 
is formed by the junction of Tugalo and Keowee rivers, having their 
sources in a mountainous region of primitive formation, and its general 
course is southward, inclining from 35° to 38° to the east, but the 
channel is a very winding one, and at some points the river flows in a 
direction north of east, or north of west. The length of its channel 
from source to mouth is not less than 450 miles, whereas the direct dis- 
tance is only about 250 miles. The mouth of the Savannah is in lati- 
tude 32^, about, and in longitude 4P and a few minutes west of Wash- 
ington city 
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• Many small tributaries empty into the Savannah at points not far 
below the junction of the Tugalo and Keowee, having their sources 
in a semi-mountainous country ; but the first tributary o( magnitude is 
the Broad river, which rises in Hall and Habersham counties, Georgia, 
and after flowing through a tolerably fertile region of country f(3r a dis» 
tance of about 90 to 100 miles, unites with the Savannah some 50 to 
65 miles below the junction of the two head branches. Between the 
mouth of the Broad and the city of Augusta there are sevend tributa- 
ries, the principal of which are the Little river and Stephen's creek, 
flowing from the interior of South Carolina, and the Litde river from tht; 
interior of Georgia. Below the city of Augusta, the water-courses of 
largest size which flow in are Butler's creek, Spirit creek, McBeau's 
creek. Upper Three runs, Lower Three runs. Brier creek, and Black 
creek. 

The Savannah and its tributaries drain an extent of country equal 
to about 8,200 square miles, and all the branches which flow in above 
the city of Augusta have their rise in mountainous or hilly sections ot 
country, and have considerable velocity of current, with rapids and falls 
at different points ; in some degree, such is also the character of the 
main river towards its source. Passing to the south of Augusta, the ^ 
features of the bordering country change, becoming comparatively level 
and flat, and the currents in the river, as a consequence, are less rapid. 
In this lower portion of the river the channel is more crooked; the dis- 
tance from Augusta to Savannah, by water, being about 230 miles, 
whereas the direct distance is about 116 miles. 

The currents in the upperpart of the Savannah river and its tributa- 
ries being more rapid than they are when the river approaches the 
ocean, considerable quantities of earth are washed from the bottom and 
banks as it passes through the hilly country, and carried in suspension 
to the more sluggish portions, forming bars and shoals. Some of the 
obstructions, even so far down as the city of Savannah, are probably 
formed in this way, and these bars are generally composed of a silicious 
gravel and sand, with a small proportion of alumina and lighter earths. 

The products of the country bordering on the river above Augusta 
are principally corn, wheat, rye, potatoes, cotton, timber, hogs, sheep, 
oxen, mules, and horses ; the main productions of the middle and 
southern sections are corn, potatoes, cotton, rice, and timber. 

The river above the city of Savannah is subject to freshets, which 
often overflow its banks, doing much injury to the bordering planta- 
tions of corn, cotton, and rice. The losses from oveiflow, however, 
are confined to localities above the city, the plantations below being 
but little exposed to injury from like causes. 

The Savannah river, near the mouth, becomes a tidal stream, and 
the flood tides, in ordinary stages of the river, ascend to a point about 
45 miles from the ocean, or 28 miles above the city of Savannah 

The downward current in the tidal portion of the river has the great- 
est influence upon the bed of the stream at all times, and more espe- 
cially when freshets occur ; its duration and velocity being considera- 
bly greater than the flood. This difference diminishes as we approach 
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the ocean ; but opposite the city of Savannah, in ordinary stages of the 
river, the duration of the flood is to the duration of the ebb about as 6 
is to 7. When freshets occur this difltrence becomes greater. The 
greatest velocities of the flood and ebb currents at the same place bear 
about the proportion of 1.3 to 1.5. The ebb and flow of the tides in 
the lower part of the river are also affected by the winds. When the 
winds continue to blow for some time from the east and northeast the 
tides rise considerably above the mean height, and the ebb does not 
descend to the level of mean low water. With prevailing north and 
northwest winds the effects are the reverse. 

II. The city of Savannah is the principal seaport town in the State 
of Georgia, and much the largest portion of the commerce of the Slate 
is concentrated at this city. It is built upon the first high bluff or 
plateau met with in ascending the river, and at a distance of about 18 
miles from the sea; the banks below, being rice lands or salt marsh, 
furnish no good site nearer the ocean for a commercial town. 

The population of the city of Savannah at this time is about 20,500. 
The following statement will show the population as early as 1810, 
and for successive periods up to 1848 : 

Population in ISIO 6,195 

Population in 1820 7,523 

Popuhition in 1830 7,773 

Population in 1840 11,214 

Population in 1848 13,573 

Showing an increase in 38 years of 8,378, equal to 161 per cent. 
The increase during the four years since 1S48 has been about 6,927, 
equal to 133 per cent, if compared with the census of 1810, or to 51 
per cent, if compared with the population in 1848. 

The commerce of the (nty has become one of considerable magni- 
tude, and its growth for the last few years has been more rapid thiin 
previously. The developments that are now making of the resources 
of Georgia, together with the increased facilities for transporting the 
products of the interior to this one seaport, must insure a more rapid 
increase of business for the future than has occurred during any period 
of the past. So far as the trade of Savannah is connected immediately 
with Ibreign countries, it consists almost exclusively of exports, the 
imports from abroad being small in comparison. In addition to the 
foreign commerce, the city has a very large coastwise trade connected 
with northern home ports, and in this part of her trade the imports 
probably exceed the exports, and the amount of exports sent coastwise 
for many years has generally been greater than the foreign exports. 

The principal exports are cotton, rice, and lumber ; a large part of 
each (one-half or more) is shipped annually to home ports. The fol- 
lowing tabular statement will show the amount of these products ex- 
ported liming the years ending 1st of September, 1841 ana 1842; and 
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for the two years ending 1st of September, 1851 and 1852, ten years 
later, viz : 





Cotton, bales. 


Bioe, casks. 


Lomber, feet. 


Shipped from Savannah, 1841 . . . 
Shipped from Savannah, 1842 . . . 


147,280 
222,254 


23,587 
22,065 


14,295,200 
8,390,400 


For two years, 1841-42 


369,534 


45,652 


22,685,600 


Shipped from Savannah, 1851 . . . 
Shipped from Savannah, 1852. . . 


317,434 
353,068 


• 

85,606 
39,9^9 


17,764,300 
25,508,500 


For two years, 1851-52 


670,502 


75,535 


43,272,800 



By an inspection of the foregoing table, and comparing the exports 
of cotton, rice, and lumber, for the two years 1841 and 1842 with the 
same for the two years just passed, it will be seen that the cotton hajs 
increased in this period of 10 years 81 J per cent, the rice 66 J per 
cent., and the lumber 90§ per cent It will be seen, also, that the in- 
crease of the lumber trade for the year 1852 has been unusually great; 
and the demand for this material is such now as to insure a continued 
increase of exports. 

These principal articles of export are brought to the city of Savan- 
nah by the river, on the various railroads of the State, along the coasts 
and in wagons from the interior counties. The railroads which con- 
verge to the city, with the great extensions that are now being made, 
and others in contemplation, will soon connect her with a lar^ part of 
the best cotton-growing region of the south, and increase very largely 
the shipments from the port. 

The railroads which transport cotton and other products intended 
for the Savannah market Eire the following, viz : 

MUei 

1. The Central railroad of Georgia, connecting Macon and 

Savannah — length 192 

2. Waynesboro' and Augusta road, connecting Augusta with 

the Central road and Savannah — 53 

3. The Milledgeville and Eatonton road, connecting these towns 

with the Central road and Savannah 39 

4. The Southwestern road of Georgia, connecting the south- 

western counties of the State with the Central road and 
Savannah 60 

5. The Columbus and Fort Valley roads, connecting the city of 

Columbus and the rich valleys of the Chattahoochee and 
Flint rivers with Savannah, via Macon and the Central 
road 71 

6. The Macon and Western railroad, connecting Atlanta and 

the middle counties with the Central road and Savannah. 101 
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7. The Western and Atlantic railroad, connecting Chattanooga, 

and a considerable portion of Alabama, Tennessee, and 
northern Georgia, with Savannah, via Macon or Augusta. 

8. The Georgia railroad, connecting Atlanta and the middle 

counties of Georgia with Savannah, via Augusta, Waynes- 
boro' and the Central railroad, or via the Savannah river. . 

9. The Athens branch of the Georgia road 40 

10. The Washington branch of the Georgia road 17 

11. The Atlanta and La Grange road 80 

12. The Rome branch of the Western and Atlantic road 17 

13. The East Tennessee railroad, connecting eastern Tennessee 

with Savannak 82 



140 



171 



Total length 1,053 



With the exceptions of Nos. 2, 5, 10, 11 and 13, the railroads enu- 
merated above have been completed and are now in operation. The 
five under construction will be finished in a few months. The com- 
pletion of No. 5 will cause an immediate increase in the receipts of 
cotton at Savannah to the extent of 90,000 or 100,000 bales. The 
completion of Nos. 2, 10, 11 and 13, will also give an increase of 
business, but perhaps less in amount. 

In addition to the roads already mentioned, companies have been 
formed for the construction of a road to connect Savannah directly with 
the southwestern part of the State, to be afterwards extended to some 
point on the Gulf of Mexico, and for the extension of the Southwestera 
road. These roads, when completed, must add much to the business 
of the city, increasing largely her imports and exports. 

The following are the total receipts of cotton by the railroads, the 
river, and from other sources, for the past nine years : 



Received in Savannah in— 


Bailroad. 


River and from 
other Boarces. 

• 


1 

1 TouL 

i 


1842 


BaUs, 


Bale*. 


Btla. 
299,173 


1843 






243,324 


1844 


77,437 
114,641 
96,539 
87,524 
168,718 
203,725 
176,031 
150,866 
231,210 


227,579 
74,436 
139,497 
157,972 
238,188 
136,300 
136,263 
200,700 
121.858 
1 


305,016 
189,076 


1845 


1846 


236,029 
245,496 
406,906 
340,025 
312,294 
351,566 
353,068 


1847 


1848 


1849 


1850 


1851 


1852 
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The value of the entire exports from Savannah to foreign and home 
markets is given in the following statement for the years 1849, 1850, 
1851, and for the first nine months of 1S52. The value of the exports 
abroad were obtained from the records ot the custom-house, and the 
values of the coastwise trade were calculated from the best data that 
could be found in the prices current and other records of the business 
of the city : 

Value of exports, Joreign and coastwise, Jor the years 1849, 1850, 1851, 
and nine montfis of 1852. 

1849.— Exports to foreign ports $7,163,294 

Exports to home ports 6,793,088 

Total for the year 13,956,382 

1850.— Exports to foreign ports 8,726,763 

Exports to home ports 9,774,889 

Total for the year 18,501,652 

1851. — Exports to foreign ports 6,211,671 

Exports to home ports - . 9,531,633 

Total for the year : 15,743,604 

1852. — ^Exports to foreign ports 5,003,811 

Exports to home ports 7,005,770 

Total for nine months 12,009,581 



The imports from abroad are small compared with foreign exports, 
and consist principally of railroad and other iron, salt, coal, hardware, 
sugar, cofiee, and cigars. 

For the years 1849, J 850, 1851, and nine months of 1852, the value 
of the imports from abroad was as follows : 

Foreign imports in 1849 $587,722 

Do 1850 555,095 

Do 1 85 1 605,353 

Do 1852, (nine months) 357,689 

The Savannah river furnishes the only outlet for this extensive and 
valuable trade ; any defect, therefore, in its channel must affect most 
injuriously the interests and future prosperity of both the city and the 
entire State. 

A large parf of the products destined to foreign ports is shipped in 
vessels having a draught, when freighted, of 16 to 17 J feet. Owing 
to the obstructions at Garden bank and the Wrecks, vessels drawing 
more than 14 to 14J feet cannot, in the ordinary stages of the liver, go 
to sea from the city wharves. Afler receiving a part of their cargow, 
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therefore, they have to drop down to Venus point, an anchorage about 
7J miles below, and receive the remainder from lighters. Freighting 
vessels in this way involves both delay and expense, which would be 
avoided if the obstructions near the city were so far removed as to 
give a few feet increase in the depth of channel. 

The large coastwise trade of the city is carried in smaller vessels, 
of 200 to (500 tons, drawing 10 to 13 feet when loaded. 

By a careful examination of the tonnage and draught of the vessels 
which entered and cleared from the port during the nine months termi- 
nating December 1, 1852, it was found that the average draught for a 
vessel of 200 tons was 10 feet, and for one of 600 tons it was 13 feet. 
Vessels of the class now engaged in the coasting trade can, therefore, 
receive their entire cargoes at the city, and pass out of the river at ordi- 
nary high tide. With the growth of the city business, however, the 
amount of freight coastwise must be vastly increased, when it will 
probably be advantageous to employ a larger class of vessels. This 
will depend upon future developments as to the wants of the Savannah 
trade. 

It has been stated that the average draught for 600 tons is 13 feet. 
This is true for the vessels that entered the Savannah river for the 
period of nine months examined ; but it cannot be taken as an average 
for all ve^ssels of 600 tons, for there are some of this tonnage that draw 
as much as 20 feet. 

The varieties in model are so great that it is doubtful whether any 
positive relation can be estabhshed between the tonnage and draught. 
(For diagram and table relating to tonnage and draught of vessels that 
entered the Savannah for the nine months preceding December, 1S52, 
see Appendix No. 1.) 

The vessels engaged in the Havana trade are about the same class 
as those in the coastwise. Their outward freights are usually lumber, 
coal, rice, and cotton; returning, they bring cargoes of sugar, coffee, 
cigars, fruit, &c. 

Vessels drawing 17 J feet can pass out of the river from the anchorage 
at Venus point in the ordinary stages of the tide ; during the spring 
tides the river below will float vessels having a little greater draught. 

The following statement exhibits the amount of tonnage of American 
and foreign vessels entered and cleared at the Savannah custom-house 
for foreign and home ports during the years 1849, 1850, 1851, and the 
first three quarters of 1852, viz : 

Home ports. Foreign jx>rts» Total. 

Tonnage for 1849 213,791 150,497 304,288 

" " 1850 196,899 120,110 317,009 

" " 1851 269,229 106,599 375,828 

Three quarters of 1852 190,539 96,857 287,396 

By adding proportionally for the tonnage of the last quarter of 1852, 
to the tonnage ot the first three quarters as given in the above state- 
ment, it will make the amount for the year 383,194 tons; but as the 
shipments during the last quarter of each year are always more than 
an average compared with the preceding ones, the probable toiinage 
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of the year 1852 will not be less than 400,000. (For number of vessels 
entered and cleared, see Appendix, No. 2.*) 

The amount expended annually lor lighterage from the city wharves 
to Venus point has not been ascertained with accuracy ; but when 
the elements of expenditure are considered, viz. shipment, transship- 
ment, delay and inconvenience, the amount must be such as to impose 
a considerable tax on the business of the city. The charges made by 
the owners of lighters at thi^ime are as follows : Cotton, 15 cents per 
bale ; iron, $1 per ton ; salt, 5 cents per bag. 

III. The great results which have been obtained by engineers in their 
efforts to improve the channels of rivers in other countries, and even 
in our own, fully demonstrate that such improvements are practicable, 
and that in most cases, where the works of improvement were skilfully 
planned, the question of success became simply a question of money. 
One of the most striking instances of river improvement is that of the 
river Clyde, Scotland, from Port Glasgow, near the mouth of the river, 
to the city of Glasgow, 18 J- miles above. 

In 1755 vessels of no greater draught than 3 feet 6 inches could 

Eass up to the city, but in 1845 the river had been so vastly improved 
y dredging, straightening the channel, changing the form of the cross 
section, and removing all obstructions which tended to retard and 
lessen the flow of the tides, that the Clyde could float vessels drawing 
18 feet water ; and this result was obtained, says William Bald, the 
engineer in charge, notwithstanding many errors of engineers. It is 
believed a greater depth has been obtained since 1845. As the Clyde 
is a tidal stream, the leading principle observed, in all the operations 
undertaken for its improvement, was to facilitate the flow of the flood 
tides by giving uniformity of depth and width, and straightening fhe 
channel as far as practicable. And experience has now convinced the 
ablest engineers who have had charge of the improvements made in 
many other rivers of England and Scotland, that this principle must 
never be overlooked. By encouraging the flow of a large volume of 
the flood to the upper parts of a river, the velocity and power of the 
ebb currents are greatly increased, tending to scour out more effec- 
tually the bottom and give greater depth of channel. 

One of the engineers of most experience in England or Scotland 
(William Cubitt, civil engineer for 40 years) states the chief obstruc- 
tions to the propagation of the tide to be " crookedness of chsuinel, un- 
evenness of depth, and varieties of composition of bottom and sides," 
and that they retard the flow " by causing eddies, sand and mud banks, 
and deposits, with a continual tendency to increase the evils." 

" Such obstructions can be removed by groining, wharfing, embank- 
ing, dredging, scouring, &c. The scouring power and depths of rivers, 
as far as neap tides ascend, are due chiefly to the tides, above that 
point principally to freshes." 

Experience nas shown that, as a general principle, the tidal flow 
should not be obstructed, but in particular cases a small amount nmy 
be excluded with advantage, when it is desired to straighten the chan- 

* This table includes the tonnage of the yessels only that entered 'and cleared at the Savaa* 
nah custom-house. There are many additional yessels engaged along the coast, that trade 
under what is called coasting license. 
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nel, and give it a better direction. Such operations have even quick- 
ened the tide, as in the Tay, Scotland. Tlie tide reaches the town of 
Perth, on the Tay, 30 J miles up the river, about 55 minutes sooner since 
the improvements were made than it did before. It does not rise higher, 
but the channel has been deepened, and the propagation of the tidal wave 
from Newberg, seven or eight miles below, is now at the rate of 5.13 
miles per hour, whereas it was only at the rate of 3.42 miles per hour 
previous to the improvements. m 

The propagation of the tidal wave is mfluenced much also by the 
mean depths of the channel, the greater velocities being due to the 
greater depths. Observations were made in England for ten years by 
John Scott Russell, civil engineer, on artificial and natural channels, to 
determine the progress of the tidal wave, and the results obtained were 
as follows : 

For a depth often feet the progress of the tidal wave was 12 miles 
per hour ; for 20 feet, 16 miles ; for 30 feet, 20 miles ; for 50 feet, 26 
miles ; for 70 feet, 32 miles ; for 100 feet, 34 miles per hour. 

From these observations and others, it has been discovered that the 
progress of the tidal wave is nearly as the square roots of the depths. 

Previous to the commencement of the work of improvement in the 
Clyde, the rise of the tide just below the city of Glasgow was only one 
foot nine inches ; but in 1845, after a greatly-increased depth had been 
obtained by dredging and by skilfully-constructed works, the mean rise* 
of the neap tides was six feet three inches, and of spring tides eight feet 
four inches. This great increase in the rise of the tides demonstrates 
in a forcible manner how much greater is the volume of flood that as- 
cends to Glasgow now than formerly. The mean duration of the flood 
current at the city, in 1845, was five hours fourteen minutes; of the 
ebb, seven hours sixteen minutes ; and the mean velocity of the flood 
was 771 yards per hour, and of the ebb, 1,576 yards. These are the 
results of observations made at that date; the greater depth of channel 
obtained since has no doubt increased the rise and duration of flood 
tide, and as a consequence added to the velocity and scouring power 
of the ebb current. (For a comparison of tides and currents in the 
Clyde and Savannah rivers, see appendix Nos. 3 and 4.) 

The improvements of the river Tay were commenced!^in 1834, when 
only nine feet six inches could be carried to the city of Perth at high 
spring tides ; in 1845 vessels drawing fifteen feet could ascend to the 
city, showing an increased depth of five feet six inches. The opera- 
tions on this river have been prosecuted since, giving a still greater 
depth of channel. These results were obtained by dredging the shoals 
and bars, straightening the channel, and removing all obstructions along 
the banks. The improvements were succeeded immediately by an in- 
crease of commerce. 

In 1815 the total revenue of the port of Perth was <£4,096. 

In 1844, ten years after commencing the improvements, it was 
^3,985 ; and the tonnage had increased to 272,239 tons, 
*rhe increase in the commerce of the city of Glasgow, induced by the 
greater depth of channel in the Clyde, has been even more wonderful 
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than that of Perth, as is shown by the following statement of the port 
dues and custom»house duties collected at different periods, viz : 

From 1755 to 1770, the Clyde river dues were ^174 

In 1835 .do do 31,900 

In 1836 do -^ . .do 35,000 

In 1837 do do 39,000 

In 1 841 do do 50,2953 

In 1812 the custom-house duties were 3,124 

In 1824 do do 29,926 

In 1836 do do 314,701 

In 1837 do do 389,702 

In 1844 the total number of arrivals at the city of Glasgow was 
13,919 vessels of all classes, having a tonnage of 1,101,949 tons. There 
belonged to the port 60 steam-vessels ; and the sailings and arrivals of 
traders amounted to 940 — not one of which could get nearer than 12 
miles of the city prior to the improvements. 

The population in 1846 was 330,000, the city debt ^320,006, and 
the gross mcome for the year ^46,865. The total receipts of river and 
harbor dues amounted to ^800,000, a large part of which has been 
expended from year to year on the improvement of the Clyde. 

IV. The bar at the entrance of the Savannah is one of the best along 
the southern coast of the United States, and has a depth 19 feet 6 inches 
at mean low water ; and as the mean rise of the tide is about 8 feet, 
the depth at high water becomes 27 feet 6 inches. At all stages of the 
tides, vessels drawing 18 and 19 feet can enter and pass inside of .Ty- 
bee island to a good anchorage, where they are beyond the influence 
of the swells of the ocean. This is an important fact connected with 
the entrance ; for vessels arriving at the bar, even at the hour of low 
tide, can enter without delay, tlius freeing them from the danger of 
standing off and on the coast, in stormy weather, waiting for high water. 
The outer obstruction, or sea-bar, requires no improvement; and the 
first obstruction in the channel of the Savannah is two and a half miles 
above Tybee point. By the removal of this obstruction, vessels draw- 
ing 20 to 22 feet could ascend the river to Venus point, six and a 
half miles further up. The river would then become a good harbor of 
refuge lor vessels of war, as well as merchantmen. The entrance to 
the river is between Tybee island on the south, and Hilton Hea4 island 
on the north, distant from each other about five miles and a quarter; 
but the channel of deep water passes near the noithern point of Tybee. 
Going inside this point and ascending the river, it divides into two chan- 
nels, the main or north channel and the $outh channel^ separated by a 
succession of islands, the principal of which are Cockspur, Long, York, 
and Elba islands. At the upper end of the last-named island, about 
lour miles below the city of Savannah, the north and south channels 
unite ; from this point there is but one channel, until we ascend to the 
foot of Fig and Hutchinson's islands, where another division occurs ; 
the branch on the north is known as Back river ^ the one between the 
islands as Fig Island channel^ and the one to the south as the Front 
river. The islands and channels above mentioned will be seen by an 
inspection of the accompanying maps. The banks of the river and the 
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islands are low, being either salt nfiarsh or rice lands, until we ascend 
the Front river to the high bank or plateau on which stands the ciiy. 
Passing above, the banks become low again, until we ascend to King's 
island, where the southern bank is elevated a few feet above the level 
of the rice fields on King's and Hutchinson's islands. The banks of 
the Back river are cultivated in rice for several miles above the city, 
and these rice fields can be flooded from the river at high tides. Pass- 
ing above the head of Hutchinson's island, the river has three channels, 
known as Fronts Middle^ and Back rivers, and the islands making these 
divisions are Argyle, Onslow, and Isla islands. The Middle and Back 
channels are united at the head of Argyle island, and, following the 
common channel around the head of Isla island, we enter the channel 
of the Front river through Mackay's cut. This cut is dry at low tide, 
so that the great volume of fresh water descending the river flows 
through the Front channel to the foot of Isla island, where it divides; 
the greater volume passing down the Middle river, which unites with 
the Front again at tne foot of Onslow island. The current of the Mid- 
dle river, at the point of entrance to the Front, flows in a direction 
nearly at right angles to the current of the latter, and has the greatest 
influence in giving direction to the combined currents below, causing 
the bank towards the main to wash away, and a sand bar to form along 
the shore of Argyle island. The effects of these will be discussed in 
after parts of this report. 

Taking the direction of the greatest current, which is also the line of 
the best water generally, and again along the centre line of the river, 
the following were found to be the distances of different places above 
Tybee point. It will be seen that they are greater in the direction of 
the current than along the centre of the river. 

Distance from Tybee point in miles. 

In direction of the greatest current : To Knoll 2 J miles, to off* Fort 
Pulaski 3, to Mud flats 12.8, to Four-mile point 17.6, to Wrecks 21.2, 
to Exchange 24.1, to King's island and cross tides 31.03, to J. Potter's 
35.3, to Judge Berrien's 40.8. 

Along centre of the river : To Knoll 2} miles, to ofl!" Fort Pulaski 3, 
to Mud flats 9.5, to Four-mile point 12.6, to Wrecks 14.94, to Exchange 
36.97, to King's island and cross tides 21.05, to J. Potter's 24.5, to 
Judge Berrien's 29.07. 

The above distances were taken along the north channel from Cock- 
spur to Four-mile point, and along the Front river from the Wrecks to 
Judge Berrien's. 

Measuring the centre lines of the Front and Back rivers from the 
points where the currents separate, above King's island, to Fort Jack- 
son, below Hutchinson's island, the distance by the Front river is 
7.556ths miles, and by the Back river 7.642ths miles, the former being 
.0S6ths of a mile the shorter. Measuring the two rivers in the direction 
of the greatest currents, the difference in lengths becomes greater— the 
Back river being 7.955ths miles, the Front 7.834ths miles ; difference, 
131ths of a mile. 
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The distances from the centre of the cross tides, at the head of 
Hutchinson's island, to Fort Jackson, are — 

By the centre of Front river 7.727ths miles. 

By the centre of Back river 6.829th3 

Difference T 898ths 

By the line of deepest water, Front river 7.972ths miles. 

By the line of deepest water. Back river 7.056ihs 

Difference ^ 916ths 

The mean rise of the tide in the Savannah river opposite Fort Pu- 
laski is 7.956 feet, at the city 6.354, and at the cross tides 5.77. (For 
the observed and computed rise at other points, see Appendix No. 7.) 
The duration of the flood at Fort Puleiski 

is 5h. 43m., at city 5h. 20m. 44s. 

The duration of the ebb 6h. 44m. 10s. do. 7h. 10m. 

V. By comparing the tides in the Savannah river with the tides in 
the river Clyde, it is found that the duration of the flood at Glasgow, 
which is 18 J miles above Port Glasgow, is 5h. 14m. ; and at the Wrecks, 
the same distance up the Savannah, the duration of flood is 5h. 26m,, 
showing twelve minutes in favor of the latter. The duration of the ebb 
at (jlasgow is 7h. 16m., and at the Wrecks it is not more than 7h. 6m., 
giving ten minutes in favor of the rapidity of fall in the Savannah over 
that of the Clyde. 

Comparing the currents in the two rivers, it is found also that the 
mean velocity of the flood, six miles below the city of Savannah, is 0.8 
mile per hour, and the same distance below Glasgow only 0.4 mile. 
The mean velocity of the ebb at the same distance is one mile per 
hour in the Savannah riven, and 0.9 mile in the Clyde. 

The duration of the rise and fall of the tides, and the velocities of the 
tidal currents, are therefore, other things equal, more favorable in the 
Savannah than in the Clyde for scouring out the bottom of the channel 
and keeping it open when dredged. (For comparison of tides, see Ap- 
pendix Nos. 3 and 4.) 

By comparing a series of seventy-nine soundings by Lieut. Smith in 
1849, in Front and Back rivers, and the Savannah below the junction, 
with one hundred and fifty-two soundings on the same lines, by the 
coast survey in 1852, it appears that the plane of reference of the last 
survey is .5 of a foot lower than that of the first. The comparison of 
the mean depths in Front and Back rivers, on the section referred to in 
Lieut. Smith's report at the period of his survey, and in 1852, con- 
firms this deduction, the difference being .6 of a foot in the same direc- 
tion. For purposes of comparison, it will be proper, therefore, to add 
half a foot to the coast survey soundings, or to deduct the same from 
those of Lieut. Smith's map. This depends no doubt upon the rise of 
the river as influenced by freshets, and shows the importance of refer- 
ring the zero of tide-gauges to permanent beach-marks, in order to 
&cilitate comparisons m future. 

According to Lieut. Smith's survey, 1849, and the coast survey, 
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1852, ihc mean depths, the mcEin of deepest water, and the mean 
widths of Front and Back rivers, were as follows, viz : 





Front 
river. 


By whom surveyed, 
and date. • 


Back 
river. 


By whom surveyed, 
and date. 


Mean depth, feet ............. 


7.1 

7.4 

11.9 

11.5 

1,017 

983 


Lieut. Smith, 1849 
Coast Survey, 1852 
Lieut. Smith, 1849 
Coast Survey, 1852 
Lieut. Smith, 1849 
Coast Survey, 1852 


11.5 
11.1 
22.9 
21.9 
1,678 
1,500 


Lieut. Smith, 1849 


Mean depth, feet 


Coast Survey, 1852 
Lieut. Smith, 1849 
Coast Suivey, 1852 
Lieut Smith. 1849 


Mean of best water, feet 

Mean of best water, feet 

Mean widths. ...... ...... .... 


Mean widths. . ..... ...-r ...... 


Coast Survey, 1852 





By this comparison it is seen : 

1. That the mean depth of water in the Front river has increased 
.3 of a foot between 1849 and 1852, and a small decrease of .4 of a 
foot in Back river. 

2. The mean depth of the Back river is still greater than that of the 
Front. The difference in 1849 was 4.4 feet, and is now 3.7 feet. 

The mean depth of the cross tides in 1849 was 12.3 feet, and in 
1852, 12.5 feet. (For details of the comparison, see Appendix Nos. 6 
and 6.) 

The mean depth of Front river being only 7.4 feet, while that of the 
Back river is l].l feet, the propagation of the tidal wave of high water 
is more rapid up the Back than up the Front river, in the proportion of 
112 to 100, ana the tidal wave of low water in the ratio of 123 to 100. 

The cross section of Front river at section 1.2 (see map) is equal to 
5,650 feet, and of Fig Island channel at 3.4 is 2,280 feet ; the mean 
velocity of currents at (1.2) is 0.8 mile per hour, and at (3.4) 0.6 mile 
per hour. Hence the quantities of discharged water are as (5,860 by 
8.10) to (2,280 by 6.10) or as 1 to 0.29. The mean velocity maybe 
taken as two-thirds the maximum. 

In the Front river a maximum velocity of 1.6 miles per hour nearly 
corresponds to a depth of 12 feet at low water. If one-half of the 
water from north side of Fig island be turned to the Front river, the 
velocity at section (1.2) will become 1.20 miles per hour; if two-thirds, 
it will be 1.26 ; and if the whole, it will give 1.39 miles per hour. 

VI. By an examination of extracts taken from the minutes of the 
commissioners of pilotage of the city of Savannah, it was found that 
in 1816 the depth of water over the Wrecks at low tide was reported to 
be 6 J feet; and this least depth was stated to be " on the middle bar, 
about 70 yards long." The commissioners of pilotage expressed the 
opinion that, as long as the Fig Island channel remained open, bars 
would continue to form at the same place, and that it ought to be 
closed. Efforts were made to close it by sinking wrecks, driving piles, 
&c., but for the want of means it was not accomplished. 

In 1820 they expressed again the opinion that it ought to be closed, 
and represented the channel of Front river as in a deplorable condition. 
In 1823 the commissioners recommended the employment of a "m«i 
machine^^ at the Wrecks, stating it could be so employed with much 
advantage. 
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• An appropriation having been made for the iraprovemenl of the 
Savannah river by Congress in 1628, a dredge-boat was worked at the 
Wrecks, and continued until near the close of 1829. A dam across Fig 
Island channel was also partially constructed, under the direction of an 
agent of the United States. 

In May, 1830, a commission was appohited, under the United State's 
Treasury Department, lo examine the work which had been done by 
the agent, and the effects upon the channel. A careful examination 
was made by this commission, and much testimony taken as to the 
navigation of the river before and after the works were commenced. 
Nearly all the witnesses agreed in the statement, that vessels drawing 
. 1:3 feet 10 inches to 14 feet could go to sea from the city at that date, 
(1&30) — ordinary high water; and at high spring tides there was a 
still greater depth. It was further stated that from 1820 to 162*} the 
pilots limited the draught of vessels going over the Wrecks to 13 feet. 

The records of the commissioners of pilotage report the depth of 
water over the Wrecks in 1830 to be 7 to 7J feet at low tide, and 13 
feet 1 1 inches at high tide. The same records, as has been stated, 
gave the depth as 6^ feet in 1S16, low water. 

From all the information obtained as to the depth over the Wrecks, 
at the diflferent dates above mentioned, it is probable that the channel 
was deeper in 1830 than previously, and that the increase of depth 
was from six inches to one foot- 

This most probably resulted from the use of the dredge-boat, and 
the partial construction of works closing the Fig Island channeL 

During the years 1835, 1836, and 1837, a deeper channel was 
dredged across the Wrecks, under the direction of Lieutenant J. K. F. 
Mansfield, of the engineers; but since the last date the position of the 
channel has changed, and it now passes more to the nortn. 

VII. At this time the first obstruction met with in ascending the 
Savannah river is the " A«o//," two and a half miles above Tybee 
light, consisting of oyster-shells, sand, and mud; it has a depth of 
water over it of ten feet at ordinary low tide ; it is of small extent in 
the direction of the channel. (See Appendix No. 8.) Passing above 
the Knoll, the channel has a depth of 12 feet and upwards, until the 
^^MuijiaUf* are reached, 6.6 miles higher up, over which vessels 
drawing more than ten feet cannot pass at ordinary low water. They 
are composed of sand and mud, and extend for a distance of three- 
fourths of a mile. 

The larger class of vessels visiting the port anchor at Venus point, 
below the Mud flats, and discharge a portion of then: cargoes by 
lighters. 

Ascending the river, the next obstruction met with is ^* Four-mile 
Point har^^^ composed of sand and mud; the depth of the channel 
here is also 10 feet at low tide. Above Four-mile point the channel 
is deep until we come to the " WncJcs^^^ 15 miles above Tybee and 2 
miles below the City Exchange. They f()rm the most serious impedi- 
ments to the navigation of the lower river, reducing the channel to a 
depth of about 8 feet at mean low tide. The wrecks at this point 
were sunk during the revolution, (1779,) by direction of the commander 
of the English forces, then in possession of Savannah, to block the 
Part ii— 31 
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entrance to the Front river as a protection affainst the approach of the 
French and American fleets. So far as can be ascertained, the vessels 
sunk were the following: '*His majesty's ship Rcse^ the SaxatMok 
Armed Ship, purchased into the king's service sometime before, and 
four transportSy^^ which blocked up the channel 

The place selected for sinking these vessels bein^ just at the jwint 
where the Front river widens in connecting itself with the Back river, 
as a consequence loses a pert of its velocity of current. A bar of 
sand and mud was formed by the ebb currents around them; this bar 
has increased so much as to till up the oridnal channel and force the 
water of the Front river to seek an outlet more to the north, thus 
making the channel crooked and irregular. The sunken wrecks proba- 
bly caused the flood tide also to silt up the channel below. This 
would the more certainly take place during strong northeasterly or 
easterly winds, which force the currents over to the southern shore. 

Above the Wrecks, the next and last obstruction is ** Garden BanP 
just below, and opposite the eastern wharves of the city. This bank 
is composed principally of a coarse silicious sand deposited by the 
ebb, and extends from a point near the foot to the heaa of Fig island, 
where the waters flowing down Front river divide, a part passing 
through Fig Island channel. The artificial obstructions at the entrance 
to Front river have, no doubt, caused additional deposits to be made 
on Garden bank; first, by retarding the flow of the flood into the south 
channel, and secondly, by checking the velocity of the ebb, and forcing 
a considerably increased volume of water to pass down Fig Island 
channel and the Back river. The amount of flood which passed by 
the city and to the upper part of Front river was no doubt more 
before the sinking of the wrecks than it has been since; and oo its 
return lo the ocean this diminished volume has been still further 
reduced by the additional quantity forced, as has been said, by tbc 
same obstructions, to seek an outlet north of Fig island. The velocity 
as well as the volume of the tide ebbing through the south channel 
was thus much diminished, and as a consequence lost much of it^ 
scouring power. 

In this connexion it may be stated that the flow of the tides in Front 
river has been, and is now, much retarded by other artificial means, 
viz: rafts of floating timber; two or three vessels anchored abreast in 
the narrower portions of the channel; the floating dry dock; wreck 
lodged along the banks; sunken pieces of green timber cut from the 
rafts; piles driven along shore, and in many cases by the wharres, 
both on the side of the city and on Hutchinson's island. 

The wharves are built of timber, and the usual plan of construction 
has been to advance the bulkheads far enough beyond low- water mark 
to get the requisite depth for vessels to lay alongside ; thus diminish- 
ing, to a considerable extent, the cross section of the river. 

Had they been built so that the front lines would have fallen be- 
tween high and low-water marks, and then the bank in advance 
dredged out, to ^ive the requisite de{)tfa, great advantages would have 
resulted to the river, instead of injuring, as under the existing state of 
things. If the proprietors of wharf lots, below the city and elsewhere, 
would adopt the method of building just suggested in all fiiture con- 
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struction, many benefits would accrue to themselves and the city. This 
is a matter of so much importance, that the commission would ask for 
it the particular consideration of all citizens of Savannah. 

So far as possible, rafts should be kept out of Front river, and 
especially should care be taken that none of the ties fall into the chan- 
nel, when cut loose from the rafts ; for, being of green timber, they 
often sink to the bottom, causing a permanent mjury. The piles driven 
alc^g shore, and the wrecks lodged against the banks, should be re- 
moved as £ir as possible, as well as all other obstructions to the flow 
of the tides. 

It has occurred to the commission that a part of the shipping which 
now anchors in the narrow part of Front river, causing a retardation 
in the flow of tides, might be removed, as also the dry dock, if a basin 
of sufficient depth were excavated at some point above the city — say 
at or near the present entrance to the Ogeechee canal, and extending 
up to the depot of the Central railroad. It is probable that such a 
basin, having depth and capacity to float many ol* the larger merchant- 
men engaged in the Savannah trade, wUl soon become a necessity for 
the accommodation of the future increase in the business of the port. 

If the locality named were selected, much of the present expense for 
drayage on cotton to the lower wharves could be saved ; and if the 
necessary cotton-presses were built in connexion, bales of cotton could 
be transferred immediately from the railroad depot to the vessels in the 
basin. 

The cost of drayage on cotton brought by the Central road is about 
12^ cents per bale; hence the expense for 231,210 bales (the number 
brought on the road during the year just past) would be $28,900. 
The drayage from the river to the depot amounts, probably, to nearly 
an equal sum. 

The basin would afibrd greater facilities also for loading ships with 
heavy rafted timber than are now found in the river itself. Ships and 
rafts would be removed entirely fi-om the influence of the rapid ebb 
and flood currents, to which they are now exposed* whereby much 
delay and inconvenience in receiving cargoes could be avoided. 

The shippipg and rafts transferred to the basin would free the chan- 
nel of the river to a considerable extent, and tend to its improvement. 

VIII. In the river, the influence of the downward current upon the 
banks and bottom is the greater, and the shoals and bar4.are generally 
formed by it. In most cases, therefore, works designed' for the in^ 
provement of the channel must be planned with a view to control and 
give proper direction to the descending current. 

The shoals which oSer the greatest impediment to the navigation, 
show a down*stream action; such is the chaiacter of Garden Bank, 
the Wrecks, Four-mile Point bar, and probably the shoals lower 
down. 

The current map of the Coast Survey shows that the currents over 
the Wrecks, and other obstructions, are of less velocity than in deeper 
portions of the channel; this tends to greater accumulations, and indi- 
cates the cause of original formation. 

From what has been said of the obstructions in the Savannah river, it 
will be seen that 10 feet cu low water can be carried over all points 
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below the Wrecks, where the depth becomes only 8 feet In devising 
a plan, therefore, for its improvement, the commission are of opinion 
that the object first to be obtained is uniformity af depth; that is, give 
a depth of 10 feet at low water over the Wrecks and Garden Bank, 
thus enabling the larger class of vessels, which now load and unload, 
in part, at Venus Point, to come up to the city wharves. This would 
seem also to be the order of improvement contemplated by the appro- 
priation law, which is in the following words: "For the removal of 
obstructions in the Savannah river, at a place called the Wrecks, and 
the improvement of the navigation of said river, $40,000." 

The engineering operations necessary to the improvement at the 
Wrecks and Garden Bank, involve nothing of a complicated character; 
it is only a question of time and means. The Front river appears now 
to take a permanence of 8 feet at low tide, and this can be mcreased, 
Ist, by dredging a deeper channel; and, 2d, by giving water enough 
to keep it open. 

Great facilities are found in the river above the Wrecks for forcing 
an additional volume of water down Front river, giving it sufficient 
velocity and scouring power to preserve the depih attained by dredg- 
ing. The requisite deflecting works can be so planned and located as 
not to infringe upon any rights secured by the treaty of Beaufort 

Above the head of Hutchinson's island (see map) the current of Mid- 
dle river, at entrance to Front river, has such a direction as to throw 
the body of the stream against the opposite bank below, from which it 
is deflected, so as to turn the larger volume of the river through the 
cross-tides. This current of the Middle river causes also the formation 
of a large sand-bank, running down nearly parallel to the opposite 
ehore, and terminating in the channel of the cross-tides ; a deflecting 
work can be placed on this bank extending to the edge of the main 
channel, which will turn a large amount of water to the south of King's 
island, giving as much volume and velocity to Front river as may be 
necessary to preserve, with the waters of Fig Island channel, a greater 
depth over Garden Bank and the Wrecks than now exists. 

IX. For the accomplishment of this object of first importance, the 
.following operations are recommended: Widen and deepen the chan- 
.nel at the Wrecks, and over Garden Bank, by dredging; straightening 
it, at the same time, so far as to give uniformity of curvature: close 
♦the upper end of Fig Island channel, turning the water south of the 
island ; construct a jet tee starting from foot ot Fig island and extending 
far enough in a northeasterly direction to deflect a considerable por- 
tion of the flood from the Back to the Front river; build a deflecting 
work just above King's island, with a view to throw an increased vol- 
ume of water into Front river: if found necessary, deepen the channel 
north of King's island, and at the foot of Marsh" island. The flow of 
water in the city channel can be increased aL«o, if found necessaiy, 
by making a cut across the lower point of Isla island, and enlarging 
the existing cut across Drakie's Point, or by making a cut across 
Hutchinson's island from the Back to the Front river, entering the latter 
just above Marsh island. 

(The estimates in the report show that the approximate cost of 
these works would be $190,927) 
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The obiect of next importance in the improvement of the Savannab 
river, is» in the opinion of the commission, to give an increased depth 
to the channel over the hioll off Cockspur island, so as to enable 
vessels of a larger class to come up to the anchorage at Venus Point, 
For this purpose it is proposed to dredge the channel over the KnoU 
2 feet 2 mches, which will give 20 feet ordinary high tide at all points 
of the channel below. Vessels of greater draught than have heretofore 
entered the port could then reach the anchorage, and as the approach 
to Venus Point is well guarded by the guns of Fort Pulaski, the Sa-* 
vannah river would also become a safer harbor of refuge. 

Large amounts of lumber — heavy ranging timber as well as sawed^r 
are shipped annually from Savannah, and this trade would be much 
benefited if vessels of 18 to 20 feet draught could come to Venus 
Point. As most of the ranging timber exported is taken from the rails 
in the river, it could be shipped at that point with nearly the same 
economy and convenience as in front of the city. The proposed in- 
crease of depth in the channel below will oflfer increased facilities to 
other parts of the Savannah trade, as there will be less restriction as to 
tonnage and draught of the shipping that can engage in it. 

Amount to be dredged from Knoll is about 51,600 cubic 

yards SI 0,600 

Approximate cost of works indicated • $201,427 

By judicious expenditure of the above amounts, it is the opinion of 
the commission that a channel of at least 10 feet in depth at ordinary- 
low water can be obtained fiom the entrance of the river up to the 
city wharves, and a depth of 12 feet as high up as the anchorage at 
Venus Point. The depth at ordinary high water to the anchorage 
would then be 20 feet, and up to the city 16 feet 4 inches. At spring 
tides, these depths would be mcreased about 1 foot. 

During the progress of the work, continuous and elaborate observa- 
tions should be made of the effects especially upon the tides, currents 
and depths. Permanent bench-marks should be established for the 
zero of each tide-gauge, to facilitate future reference. 

It is recommended that the existing appropriation be expended — 
1st. In procuring a good dredge-boat ancl the scows necessary to r^ 
move the materials dredged from the channel. For towing the scows 
from the machine to the place selected for depositing their loads, a tug- 
boat suitable for the purpose may be hired for the first season. 

2. The dredge should be worked first upon the bank fhrmed at the 
Wrecks,' beginning at its lower edge. This should be continued until a 
channel 10 feet deep at low tide, and 100 feet wide, is obtained. 
The dredging should be commenced along the edge of Garden Bank, 

fiving the same depth and width as below. These operations should 
e carried on alternately. 

3. If a suitable dredge-boat can be obtained for $10,000 or $12,000, 
the present appropriation will probably furnish means to collect the 
materials required for closing toe upper end of Fig Island chanhel. 
Such should be the application of any available bamnce. It may be 
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even found necessary, in the progress of the work, to close this channel, 
before giving the full width and depth proposed to the South channel, 
in order to get the requisite velocity, and scouring power, to keep 
it open. A considerable sum must be applied to this work before all 
the dredging below is executed. 

If further improvements of the Savannah be undertaken at a future 
day, it would probably be most advisable to give the same depth of 
CMnnel above Venus Point, that there will be below when the Knoll 
has been dredged to the depth previously recommended. To eflect 
this, the Mud Flats, the Four-mile Point bar, the Wrecks, and Garden 
Bank, must be so far removed as to give an additional depth of 3 to 3} 
leet. Uniformity of channel would then be attained, and all vessels 
drawing 20 leet and less could come up to the city. Afterwards the 
Knoll could be dredged to a greater depth, admittmg vessels drawing 
Inore water to Venus Point, should the business of the place de- 
mand it. 

It is probable that the depth of water over the shoals above could 
be increased three or four feet by dredgins alone. If the deeper chan- 
nels over the different obstructions were cut so as to straighten the line 
of best water, the flow of the tides would be accelerated, and this 
would give more scouring power to the returning ebb — sufficient, 
perhaps, to preserve the increased depth : if it should prove insufficient, 
nowever, a dredge could be worked from time to lime, to aid in 
keeping open the requisite depth of channel. If 20 feet water were 
once gained from the entrance to the city, the advantages to the trade 
of the port would fully justify any expenditure that would be necessary 
to give permanence. 

The maps used by the commission in studying a project for the 
improvement of the Savannah river, were : 

1. A map made from the survey of Lieut. M. L. Smith, corps of 
Topographical Engineers, 1849. 

2. Maps of the U. S. Coast Survey, 1851-'52. 

3. Current map U. S. Coast Survey, 1852. 

4. A map by I^ieut. J. F. Gilmer, U. S. Engineers, 1852. 
The maps and drawings sent herewith are the following: 

1. A map of the Savannah river from the entrance to the head of 
Argyle island, on which are shown the depth of channel, the direction 
of currents, and the works recommended lor its improvement. Thi$ 
map is in three sheets, Nos. 1, 2 and 3. 

2. Map of the Wrecks and cross-tides, on a double scale. 

3. Detailed drawings of the deflecting works recommended. 

J. F. GILMER, 

First Lieut, of Engineers^ and Reporter. 

A. H. BOWMAN, I ^ 

n . ' ir ' > Commvnoneri. 

Captam Engineers. 

A. D. BACHE, 

Superintend nt U. S. Cocut Survey.^ 

Washington City, February 11, 1853. 
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APPENDIX N N— 1. 

Engineer Department, 

Washington^ February 24, 1863. 

Sir : The commission on the improvement of the Savannah river 
having furnished an elaborate report on the subject, that report has 
been laid before the board of river and harbor improvement; and the 
majority of the board, having carehiUy examined and considered the 
subject, coincide, in all respects, with the views and recommendations 
of the commission. 

One member of the board, while concurring in the project of the 
commission as regards its general features, proposes shght modifica- 
tions, to obviate objections which he states in his report. 

The project of the commission is, to widen, deepen, and straighten 
the channel at the Wrecks, and over Garden Bank, oy dredging; close 
the upper end of Fig Island channel, turning the water south of the 
island ; construct a jettee to deflect a considerable portion of the flood 
from the Back to the Front river, at the foot of Fig island ; build a de- 
flecting work above King's island; and the execution of other works, 
in case they are found necessary. 

In specifying, in still further detail, the order of succession of the 
different operations, the commission recommend that this order be sub- 
ject to such modifications as the progress of the work may suggest* 
and as may meet the sanction of the Engineer department. 

I have the honor to propose, that I be authorized to instruct the ofii- 
cer in charge of the work to carry into execution the project of the 
commission, in measure, as funds may be provided for the purpose by 
Congress; and his attention will be specially called to the point of 
detail, in regard to which there is a want of unanimity in the views 
of the board of river and harbor improvements. The present grant to 
be applied to opening a channel one hundred feet wide, and ten feet 
deep at low water, at the Wrecks and at Garden Bank, either by con- 
tract or by the purchase of a dredge- boat, &c., and by working the 
machinery by days' labor or by contract, as may be found most eco- 
nomical. 

Any surplus of means that miy remain will be used in the further 
improvement of the navigation of the river, as provided for by the law, 
and in accordance with the project herein presented for your approvaL 

The following papers are transmitted with this report : 

1. Report of tne commission, with the accompanying maps and 
drawings. 

2. Journal of proceedings of the commission. 

3. Appendix to the report. 

4. Report of the board of river and harbor improvements. 
6. Report of the minority of that board. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bu Brig. General^ and Col. Engineerf. 
Hon. C. M. Conrad, 

Secretary of War. 
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Approved February 56. 1553. 

C. M. CONRAD, Secretary of War. 

The officer was inslruclcd to carry the project, as approved, into 
execution accordingly. 



APPENDIX N N— 2. 

Report of operatiovs for removal of obstructions in the Savannah river, at d 
place called the TVrccls. and the improvement of the natigaiion of said rker, 
for the year ending 30?A September, 1553. 

By letter from the Engineer department, bearing date 29th Sep- 
tember, 1862, and received by me the 4th of the following month, I 
was informed that an appropriation of $40,000, approved August 30, 
1852, had been made for the improvement of the Savannah river, and 
that the work was thereby assigned to my charge. Immediately on 
the receipt of the department letter, I commenced ihe requisite prelim- 
inary surveys and examinations of the river preparatory to the study 
of plans for the works contemplated. I was occupied with these labors 
from the early part of October until the first week in December, 1852, 
■^hen the commission appointed, under the War Department, to devise 
Biproject for the improvement of this river, convened in the city of Sa- 
vannah. The joint labors of this commission, of which I was a mem- 
ber, were not closed until February last, when the report, together 
with full maps of the river, ard detailed plans for the contemplated 
works of improvement, were presented to the department. 

As soon as the project of the commission received the sanction of the 
Secretary of War, advertisements were issued from the Engineer de- 
partment, and published in the public papers in different sections of 
the country, calling for proposals to build such boats, dredging-ma- 
chinery, and scows, as were required for the prosecution of the work; 
or, for proposals to dredge the channel by the cubic yard. Offers were 
received from various parts of the country in answer to the call which 
had been made ; and a contract was entered into the 13th day of May 
last, for dredging and removing materials of all kinds from the bed and 
bottom of the Savannah river, at a stipulated price per cubic yard — ^the 
work of dredging to commence the 1st day of July, 1863. At that 
date the contractor had procured the requisite boats, scows, and ma- 
chinery, and he has been engaged since in the prosecution of the woik. 
The dredging has not progressed at the rate required by the terms of 
the contract, owing to a deficiency of power in the machine first set to 
work ; but the contractor has made arrangements for a second machine, 
which is to be employed in the river early next month. The daily 
labor of the two will probably amount to sjx or seven hundred yards. 

In the course of the summer a substantial flat was built, to be used 
in the construction of the closing and deflecting works, which form a 
part of the plan of improvement ; and arrangements were made for 
building a steam pile-dnver, with the other machinery required. Meas- 
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urea Were also taken lo procure the materials C)r building these works, 
and lo have them delivered at the points where they wul be required.. 
. To insure successful results from the construction of the works de- 
signed, and the dredging now commenced, I think it very desirable 
that they should be carried on to completion as rapidly as possible. 
This would result in great economy — diminishing much what would be 
the entire cost if operations were delayed and protracted for several 
years for the want of means- 
RespectfuUy submitted. 

J F. GILMER, 

Captain ofEngineen. 



APPENDIX 00. 

Report of operations in the examination and survey of the river Savannah 
from the city of Savannah as high as the city of Augwtay for t/ie year 
ending SOth September^ 1853. 

The charge of this examination and survey was assigned to me as 
early as the first of October, 1862, but more pressing duties, connected 
with other works committed to me, absorbed all my time and attention 
until the beginning of last spring. By the first of March I had made 
my preliminary arrangements and organized a party to aid me in con^ 
ducting the field operations. We reached Augusta the first week in 
that month, and commenced work with fair promise of good weather; 
but the spring rains set in a few days afterwards, causing high freshets 
in the river— making it impossible to conduct the work in a reliable 
manner. Nearly the whole of the month was lost — ^at least so for as the 
labors of the field party were concerned. During the continuance of the 
rains I collected all the maps of the Savannah river that could be found, 
and, aided by my assistant, Mr. Welter, compiled such facts from them 
as would be useful to us in the labor we were about entering upon. 

About the end of the month the river had fallen enough to justify the 
commencement of the survey; and it was pressed forward with all pos- 
sible despatch. We had many rains, however, during the progress of 
the survey, causing considerable rises in the river, and thus preventing 
as satisfactory examinations of some of the bars as I desired. The 
field operations were brought to a close about the middle of May last ; 
since which time the general map of the river from Augusta to the city 
of Savannah, and the charts of the divisions where the bars occur, on 
a larger scale, have been in preparation. As soon as they can be com- 
pleted and copied they will be sent to the department. 

The principal obstructions to the navigation of the river were found 
to be OTwrf- 6a?'*— occurring where the width was greater than the aver- 
age, or at the abrupt bends of the river ; sntjgs and rafls of logs and brush' 
wood lodged against the concave banks in the sudden curves, or " bites," 
as they are called by the river captains, and the rapidity of currents. 

Some of the sand-bars in the upper part of the river — ^the first twen- 
ty-five miles below the city of Augusta — are impassable for boats draw- 
Digitized by LjOOQ IC 



490 S. Doc. 1. 

ing more than two and a half to three feet water during the lowest 
stages of the river — and not more than four feet can be relied upor. 
throughout any summer; and the channel giving this depth is fre- 
quently narrow and crooked, so that boats of the smallest draught are 
liable to get aground. 

In many cases (perhaps in all cases) "where they occur in straight 
sections of the river, these bars may be deepened by building deflect- 
ing works — projecting alternately from the right and left banks of the 
stream— confining a greater volume of the water to the centre of the 
channel. In other instances, dredging from time to time might prove 
most advantageous. 

The bars at Hersh man's lake maj' be avoided by improving the chan- 
nel of King's creek for a part of its length, (by removing the snags and 
logs,) then connecting the creek with the main river again by means of 
a cut. The snags and rafts may be removed by employing a boat of 
small draught, provided with machinery for cutting and raising the logs 
and brushwood from the channel ; and the same motive power used for 
propelling this machinery could be employed in working a dredger. It 
often happens that the timber lodged m the " bites,'* or abrupt bends, 
crowds the boats out of the best water, forcing them up on tne sand- 
bars projecting from the opposite bank of the river. The navigation of 
this river would be vastly improved if these accumulations of timber 
alone were removed from time to time. 

The bars which offer the most serious obstructions to the navigation, 
and have not more than from three to four feet water over them in the 
low stages of the river, are — 1. Gardiner's bar, in front of the city of 
Augusta. 2. Course's bar, li mile below Augusta, by way of the 
river. 3. Blue House bar, 4f miles below Augusta. 4. Canoe Cut 
bar, 6f miles below. 6. Rifle Cut, Bugg's, and Alder Patch bars, 
about 7 miles below. 6. Twiggs' bar, 12 miles below. 7. Silver 
Bluff bar, 24 J miles below. 8. Buzzard's bar, 31 miles below. 9. 
Prescott's Reach bar, 73 miles below. 10. Burton's Ferry bar, 86} 
miles below; and, 11. Hershman's Lake bars, about 91 miles below 
Augusta, with others ; but those enumerated are of the most serious 
nature. 

The Upper Savannah river is subject to very sudden and high fresheUt 
the water rising tvtxntyy thirty^ and even as much as thirty'tecen feet 
above the level of low water, midsummer. It will probably be best, 
therefore, that the proposed deflecting works should not be raised higher 
than the level of low water in the river, so that the water may now 
freely over them in cases of freshets. 

Should the improvement of the Upper Savannah be undertaken by 
the government, I would oflfer the following as a proper estimate of 
funds to be applied for the fiscal year ending 30th of June, 1855, viz: 
For boat of light draught, furnished with machinery for cutting 

and removing rafts, snags, &c., and for dredging $20,000 

For fuel for boat one year, 720 cords at $3 2,160 

For hire of 1 captain, 1 assistant, and 6 hands, one year 3,000 

For subsistence tor 8 men one year 000 
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For construction of deflecting works $^,000 

For contingent and unforeseen expenses 4,240 

Total for fiscal year ending 30th June, 1855 55,000 

Which is respectfiilly submitted. 

J. F. GILMER, 

Captain of Engineas 
Septehbbr 30, 1853. 



Chasefibld, near Pensacola, July 4, 1853. 

Sir : I was directed by your letter of the 13th April last to complete 
the "examination and survey of the Flint river up to Albany," and the 
" Chattahoochee up to Columbus," provided for by the river and harbor 
law of August 30, 1852, for each of which operations the sum of $2,500 
was assigned by the War Department. My duties as a member of the 
board of officers appointed by the Secretary of the Navy, detained me 
at the navy yard near Pensacola until the 20th of May. My duties in 
relation to the improvement of the harbor of Mobile detained me at 
Mobile and New Orleans until the 25th May, when I immediately pro- 
ceeded to Colunjbus in Georgia, where I arrived on the 29th of May. 
I was detained in that city until 3d June, before I could obtain a suita- 
ble conveyance down the Chattahoochee river to its junction with the 
Flint river. It was necessary to supply some information by general 
observation and a few detailed examinations, additional to that furnished 
by the notes of Captain Scarritt, U. S. E., in order to arrive at a proper 
understanding of tne matter which I have been instructed to investigate. 

My movements, labors, and their results, from the time of my de- 
parture from Columbus to that of my return thereto, have been fully 
explained in my letter to the department of the 12th June. I have 
since been employed with my industrious and competent draughtsman 
in preparing the maps and sketches necessary to illustrate the reports 
and estimates called for by your instructions. 

I returned to this station on the 27th June, and required a day or 
two of rest to recover from indisposition, the consequence of exposure 
and fatigue. 

I have now the honor to submit the following : 

APPENDIX P P. 

I. ^REPORT ON THE CHATTAHOOCHEE. 

(1 ) This river's sources are all in the county of Habersham, Georgia. 
**The Chattahoochee range" divides the waters from those of the 
Tugula river, which is a branch of the Savannah river. On the U'^rth 
a mountainous region separates the sources of the Savannah and Chatta- 
hoochee rivers from those of the streams flowing into the Tennessee river. 

The principal source of the Chattahoochee, as represented on the 
most recent map of Greorgia, lies in 34° 46' north latitude, and in 83^ 
48' west longitude from Greenwich. The general course of the river 
to latitude 83® 16', in Heard county, Georgia, is nearly southwest, 
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and thence, to jts. jgoction with. the Flint river, in latitude 30° 42' 41* 
and longitucle? 84°. §3' Id'/,, it is. nearly due south. Thje Chattahoochee, 
forms, with the Flint, the Appalachicola river. 

The Chattahoochee receives throughout its course no tributary stream 
of any size or of importance ; the Chestatee being the only one dignified 
with the name of river. This branch interlocks with the Etowah, 
which is a branch of the Coosa river, a tributary of the river Alabama* 
The Chestatee has its source in Habersham county, near those of the 
present stream. 

The Chattahoochee passes for the most part through a rich and in- 
teresting country, which lies principally within the State of Georgia. 
From West Point to the Florida line its west bank forms the boundary 
between Alabama and Georgia. The sovereignty of Georgia extends 
to high-water mark, on the western bank of the river, thus giving ta 
that State the entire ownership of the stream adjoining Alabama. The 
line between Florida and Georgia passes down the middle of the river. 

The Chattahoochee is said to be impeded in its course down to the 
great rapids at Columbus, by rocky shoals and sand-bars, with inter- 
vals of navigation for small boats. It is also said that there is a good 
clear navigation for two hundred miles above West Point, fi)r small 
boats, following a very winding course. 

The rapids or falls at Columbus fix the limits of navigation from the 
Gulf of Mexico. These rapids extend almost without interruption back 
to West Point in a direct hne about twenty-eight miles, and, it is said, 
rise to an elevation above the surface of the river at low water at Co- 
lumbus of nearly four hundred feet. 

The river below these rapids is navigable for steamers of considera- 
ble size, except in the low stage of water. Smaller streams are em- 
ployed during the low stage, and are not entirely impeded in their 
movements until the water falls below the twenty-lour inches mark. 
. The impediments to the navigation in a low and medium stage of 
the water, consist of rocks, snags, sand-bars, and trees overhanging 
the river's banks. 

The formation of the banks of the river below Columbus is derived 
from diluvial deposites resting on a base of marl and limestone. The 
alluvial washings of the banks form sand-bars in the bed of the river, 
and extensive shoals at the mouth of the river Appalachicola, which, 
in time, uniting with the main land, exhibit a constant encroachment 
upon the waters of the Gulf of Mexico. 

These alluvial washings are increased as the banks are cleared and 
cultivated. The bars are composed of silicious gravel and ssmd, with 
mixture of aluminous and other earths. 

Trees undermined by the currents of the river during floods, falling 
into the stream, suik to the bottom by reason of the weight of earth 
adhering to the roots. These form snags, and occupying the channels 
and shoals, present very dangerous obstacles iu the navigation. 

The rocky impediments are generally detached, and are either fixed 
or movable. Marl rocks occupy some portions of the bed of the river, 
through which the waters have worn narrow channels. 

The currents, considered as an impediment to the upward navigation, 
are rapid in proportion to the rise of the river between its banks. 
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when there are seven feet of water in the channels and rising to the 
highest floods, a facile and safe navigation is afforded to steamers; but 
when the water subsides below the seven-feet gauge to its lowest stage, 
the navigation becomes devious, difficult and dangerous. At the lowest 
stage in summer, the navigation is impracticable except lor bateaux, 
the quantity of water not being sufficient to fill the channel. 

The Chattahoochee is subject to freshets, which rise with extraor- 
dinary rapidity, and overflow at many points along its banks. Sand 
is frequently deposited, by the floods, on plantations, and sometimes to 
a ruinous extent. 

(2.) The country above Columbus produces all the cereals, besides 
Indian corn, potatoes, cotton, upland rice, lumber, horses, mules, oxen, 
&c., &c. The productions of the country below* are cotton, rice, to- 
'bacco, Indian corn, tar, p'tch, turpentine and lumber. 

It is difficult to estimate what the product of cotton is, within the de- 
•pendent country, respectively, of the Flint and Chattahoochee rivers. 
The exports from the port of Appalachicola rivers afford no data for 
calculation, for they are furnished from the whole system of rivers formed 
by the Appalachicola, Chattahoochee and Flint. 150,0C0 bales of 
cotton are estimated to be the amount exported from Appalachicola 
during the year 1S63. Appalachicola is the third cotton exporting 
place, in point of quantity, in the Gulf of Mexico.* 

The Chattahoochee possesses not only commercial but military ad- 
vantages, and both will pertain to it in a considerable degree, even 
when railways shall cross its banks and direct a portion of its trade to 
the Atlantic coast. 

Columbus possesses natural advantages for an interior commercial 
and manufacturing town. These advantages are principally derived 
from the immediate water-power aflbrded by the falls of the river in the 
neighborhood ; from the salubrity of its climate ; and from its location 
in the heart of a rich and productive country. To which may be added 
the advantages which art is imparting to it, by the construction of rail- 
ways leading to the Gulf of Mexico; to the Mississippi river; to the 
•valley of the Tennessee ; to the northeastern parts of Georgia; and to 
the Atlantic coast. These advantages are beginning to be availed of: 
already tour or five extensive cotton and woolen factories have been 
erected in Columbus and its immediate vicinity. Many handicrafts 
are also carried on ; most of which bein^ attended by good success, 
encourages the ap[)lication of capital and the enlargement of the divi- 
sion of labor ; so that in connexion with the general increase of the 
population, property, and power of the country, it may be reasonably 

* A letter received from Georgia since this report was written, affords the following infor- 
mation: 

Shipments from Columbus to Appalachicola 53,000 hales of cotton. 

** The Landings between Columbus and the town of 

Chattahoochee 73,000 " 

** The Landings on the Appalachicola river «... 4,000 *< 

The FliQt river 16,000 " 

Total at Appalachicola 146,000 " 
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claimed that Columbus is destined to become a place of trade and man- 
ufactures equal to the most favored place of the kind on the continent. 

Viewing the country from Baton Rouge to the Atlantic ocean, no 
one posiii(m appears to offer as great advantages as does Columbus for 
the site of a national armory, arsenal, or foundry. 

In a few years' time, arms and implements of war could be distribu- 
ted with almost equal facility to the valley of the Mississippi, to the 
Gulf of Mexico, and to the Atlantic coast. 

The improvement of the navigation of the Chattahoochee river may 
be considered, then, as one of national importance, for it has been shown 
that it would promote the extension of commerce and assist the national 
defence. 

(3 ) The impediments to the navigation of the Chattahoochee at its 
medium and low stages of water may be in some instances entirely re- 
moved, and in others only reduced in power. 

The impediments in points of importance may be classed as follows: 

1. The tree-snags lying in channel and on the shoals. 

2. The rocks in and near the channel. 

3. Sand-bars and narrow channels through marl beds. 

4. Trees overhanging the banks. 

The snags are represented, by veteran and experienced navigators 
of the river, to be the most formidable and dangerous impediment, and 
are those that should be first removed. Unlike the rock, marl formations 
and sand-bars, they occupy every variety of position, and are not con- 
fined to particular localities. The rocks, marl beds, and sand-bars are 
few in number, fixed in position, and once known, can, by skilful pilot- 
age, be avoided : the overhanging trees do injury only to chimneys and 
guards of steamers; but old snags change their positions, and new 
ones are planted so rapidly as often to deceive the most skilful pilot, 
especially when the river is at its medium stage. 

These snags C£m be easily removed, and, in comparison with the re- 
sulting good, at a reasonable expense. The means to be applied in- 
volve no complexities; consisting, as they would, of a large flat, fur- 
nished with a boom-derrick, ropes, falls and tackle, boats, axes, saws, &c. 

Most of the snags would be drawn out by purchases attached to the 
trees on the banks of the river, and then cut up and placed in position, 
when the next floods would carry them offi Those lying in the chan- 
nel way would be extracted by the boom-derrick and carried ashore to 
be cut up. Many of these snags are deeply imbedded in sand, and in 
some instances are fastened in the clefts of rocks. 

A working party was employed in the summer of J 862, by the own- 
ers of steamboats, to remove some of the snags in the river. It con- 
sisted of two directors and twenty men : they worked twenty-two days, 
and removed some one hundred and fifty snags, at a cost of $900. 

The intelligent pilots Brockway and Wingate represent the namber 
of snags to be removed as seven hundred and forty. These occupy 
the channels and shoals. Those in the channels are particularly dan- 
gerous in low water — ^those on the shoals are dangerous in a minimum 
stage of water. It is desirable that every snag should be removed, for 
if they are not immediately an obstruction to navigation, they serve as 
lodging places for new snags, which in time become dangerous. 
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The estimates marked A are founded upon these data. 

The rocks in and near the channel^ requiring to be removed, are ex- 
hibited at a few positions, viz : 

At the Betton shoals. 

At Snake shoals, (only one rock in mid-channel necessary to be re- 
moved.) 

At Roanoke island, marl, (necessity of removal doubtful) 

At Handridge's shoals. 

At Widow Brown's Landing. 

At King's rocks, or shoals. 

At Rock island. 

All the rocks in these positions require to be blasted and scattered 
over the bottom in deep water. An estimate for this work is contained 
in the general estimate marked A. 

The sand-bars over which the channel requires to be deepened are 
only two in number, viz : 

1st. At Woolfork's bar and island. 

2d. At the Race Paths upper bar. 

When the water-mark at Columbus indicates four feet six inches, 
there are only three feet over Woolfork's bar, and only four feet over 
the Race Path bar ; whilst over the other bars of the river there are 
from five feet to seven feet water. 

The construction of a wing-dam at Woolfork's bar, some years ago, 
deepened the channel to the depth of water that can be obtained at 
Columbus Landing at low tide. This was all that was desired, seeing 
that no more water could be obtained in the river opposite the landing. 
There being six inches less over the Race Path bar than there is at Co- 
lumbus landing, requires that this bar should be deepened at least six 
inches. 

The depth of water at Columbus is assumed to regulate the required 
depih at low water throughout the river ; and, consequently, when a 
depth in channel is equal to or greater than that of the initial depth at 
Columbus, there exists no necessity for improvement. 

The depth over Woolfork's and Race Path bars being less than the 
initial depth, requires to be increased. The plan for deepening the 
channel over these bars consists in the construction of *• wmg-dams," 
by which the current is compressed over the shallow places, and 
the impediment thereby removed to a certain extent. 

The success attending a similar construction at this point indicates 
the proper remedy. The old wing-dam, being composed of small 
rocks, was in part destroyed by floods in the river. It is proposed to 
repair the entire length of the dam — to extend and strengthen it by 
forming it of heavy rock obtained from the neighboring quarries. 

The Race Path bar will receive a similar improvement. The positions 
of these improvements are exhibited in the sketches Nos. 3 and 8, and 
estimates for cost are embraced in the general estimate marked A. 

Some of the channels pass through marl beds along the river, and 
are narrow and deep, but all boats navigating the river have room to 
pass through in safety, under skilfol pilotage. The general opinion 
among intelligent owners, captains, and pilots of steamers is, that 
these channels do not require to be widened for low-water navigation. 
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An estimate for cutting away the trees ovfirhanging the hanks is em- 
"braced in general estimate marked A, 

All the information tliat I could obtain from persons interested in the 
navigation of the Chattahoochee river goes to confirm my own opinion, 
that its improvement only requires that the snags should be thoroughly 
removed, that the rocks in and near the channel should be blasted, and 
that the trees overhanging the river's bank should be cut away. My 
recommendations as to scale and cost of improvement of the river are 
accordingly limited to these objects. 

It is proper to remark, that the navigation intervening the particular 
impediments stated, may be considered as facile and safe in any stige 
of water ; but an exception to this is exhibited at Francis's bend. The 
floods of the river bring down and deposite sands which lodge on the 
shoals, and which are gradually washed away as the river fails to its 
low stage, and the channel assumes its usual depth. There is a "cut- 
off," increasing in depth, at this point ; but whether it will become the 
principal channel and remain so, or not, it is impossible to say, as the 
river here is constandy changing its form. By removing all the snags 
now lying in this bend, and those that may hereafter be lodged there, 
promptly, this part of the river will receive all the improvement that 
It is possible to afford. 

As regards the order of time in which the works of improvement 
should follow each other, it would be desirable that they should all be 
carried on about the same and in the shortest possible time. With 
adequate appropriations the work should be performed in a single 
- season, when the water was at a low stage. Should these appropria- 
tions be obtained as early as May, 1864, it is recommended that sepa- 
rate parties should be set to work to clear out and cut up the snags, to 
construct the wing-dams, to remove the rocks and the marl beds, and 
to cut away the overhanging trees, as early as June, or as soon after 
the appropriation could be made available as possible. 

(4.) The elements for constructing the maps and sketches acamp^- 
nying this report are as follows : 

1. A map of the river Chattahoochee, extending from Columbus to 
the Appalachicola river, compiled from the land surveys of Alabama 
and Georgia, by Captain Scarritt, U. S. E., with additions by Major 
Chase, U. S. E. 

2. A map of the State of Georgia. 

3. Actual surveys, by Captain Scarritt, of Woolfork's shoals and 
island, Abercrombie's shoals, the Uchee shoals, Upper Race Path 
shoals, Roanoke island, and Francis's bend. 

4. A general reconnoissance of the river, with particular examina* 
tions of Francis's bend, Handridge's shoals. Wood shoals, Widow 
Brown's rocks. Kind's rocks, and Rock island, by Major Chase, U. S.E. 

5. Notes taken from pilots, as regards positions of certain sboak, 
bars, &c., by Major Chase and Captain Scarritt. 

Extreme accuracy in the maps and sketches, except in the instances 
of actual survey by Captain Scarritt, is not claimed, for the disposable 
means would not allow of its attainment ; but an approximation to die 
truth of things has been obtained by actual survey in the instances 
mentioned by Captain Scarritt, by personal obaervation by Captain 
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Scarritt and Major Chase, and from information of a reliable nature, 
obtained 6x>ra experienced captains and pilots of the river, by which 
the policy, plan, and pecuniary means for the proposed improvements 
may be salely assumed and recommended to be adopted. 

The maps and sketches accompanying this report, and illustrative of 
it, and attached estimates, are : 

A map of a part of Georgia, embracing the Flint and Chattahoochee 
rivers, extending from their junction up to the towns of Columbus and 
Albany, respectively. (See sheet No. 1.) 

Map of the Chattahoochee river from Columbus down to its mouth. 
(See sheet No. 2.) 

A sketch of Woolfork's island and shoal. (See sheet No. 3.) 
Abercrombie's shoals. (No. 4.) 
Little Uchee shoals. (No. 6.) 
Old Head Uchee shoals. (No. 6.) 
Uchee shoals. (No. 7.) 
Upper Race Path shoals. (No. 8.) 
Roanoke Island shoals. (No. 9.) 
Francis's Bend shoals. (No, 10.) 
Betton's Rocks shoals. "^ 

• Handridge's Rocks shoals. 

Wood's Rocks shoals. 
Widow Brown's Rocks shoals. 
King's Rocks shoals. 
Rock Island shoals. 
(5.) The estimates for the respective works proposed are contained 
in the paper marked A, and entitled " General estimate for the im- 
provement of the Chattahoochee river." 



• A. 

General estimate far the improvement of Chattahoochee rivers in the State of 

Georgia. 

1. The removal of nine hundred snags lying in the channel, on the 
shoals, and near and on the banks throughout the river, from Columbus 
to the Appalachicola, and which are particularly indicated as follows,: 

* SnagB and treM. 

Head of Woolfork's island 6 

Between the island and Abercrombie's bar 15 

About Abercrombie's bar 6 

Between the bar and Woolfork's shoal and lower island 6 

Through Woolfork's shoals 26 

Between Woolfork's and Fort Mijchell 12 

Head of Uchee shoal to foot 3 

Foot of Uchee shoal to Uchee island 18 

Uchee island to Betton's rocks 6 

Betton's rocks Xo Chimney bluff 20 

Part ii— 32 
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Chimney bluffto Race Path 20 

Through Race Path 12 

To Crupper i8land 6 

To Snake shoal 20 

Through Snake shoal 12 

ToEvcritt's shoals 25 

Through E veritt's shoals / 25 

Everitt's to Oak Log shoals 12 

In Oak Log shoals 25 

To Florence 25 

To Roanoke island 15 

To Fanny's bar 20 

To Fish Point and Coagge bar 25 

To Pennyman's shoal 30 

In Francis's bend 10 

To Francis's bend 15 

ToEufala 8 

Eufala to Barber's shoals 40 

To Hightown shoal 11 

To Magan's shoals 20 

To Handridge's shoals 465 

To Fort Gaines 6 

To Oilman's shoal 10 

To Wood's shoal 12 

To Abbua creek 20 

To Columbia 25 

To Saffola's bar 30 

To Donalson's bar 6 

To Hardie's bar 20 

To Bryant's bar 15 

In Bryant's and Owen's bars 15 

To King's rocks 19 ' 

To mouth of river 40 

734 
Add for those lying near and on the banks 166 

Making this number 900 

It IS assumed that three men will, on an average, remove and cut up 
one snag per day. This, for 900 snags, would requir# 2,700 working 
days for one man, and 40 men would perform the work in 67.5 days. 
Add for Sundays (11) and for wet days, (11 J,) and make the whok 
number of days 90 for the duration of the work. 

The work should be performed by two parties of 20 men each, un- 
der the direction of one superintendent, with an overseer to each party. 
Each party would require for its T^ork, one large flat, 60 feet long bv 
20 feet wide, decked over, and supplied with a boom-derrick, wii 
windlass, anchors, cables, &c. ; also with a cabin and caboos^hoose 
for the accommodation of workmen, &c. 
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One small covered flat, 25 feet long and 9 feet broad, for the accom- 
modation of the overseer and for a place for stores, &c. 

Two yawl boats, ropes, falls and tackle, chains, &c. 

Twenty axes, ten shovels, five crosscut saws, cooking utensils, &c. 

Each working party would then cost as follows : 
One large flat, with cabin, caboose-house, anchors, cables, 

boom-derrick, and windlass, complete $1,000 00 

One small covered flat 160 00 

Two yawl boats 160 00 

Saws, axes, shovels, ropes, chains, fall and tackle, cooking 

utensils, &c 300 00 

One overseer, who should be a river pilot, at $4 per day, 

90 days 360 00 

Twenty men at $1 26 per day, (without deducting wet 

days— only Sundays) 79 days 1,976 00 

One cook, at $1 26 per day, 90 days 112 60 

Provisions for 22 persons 90 days, at 30 cents 694 00 

4,641 60 
Add for contingencies 368 60 

Cost of one party 6,000 00 

For two parties 10,000 00 

If the superintendent of the work was an officer of engi- 
neers, a provision must be made for office expenses, 
commutation of fuel and quarters, transportation, &c 600 00 

Total estimate of cost to remove snags 10,600 00 

2- It is difficult to estimate the cost of cutting ofl* over- 
hanging trees, &c. ; but as the snag party might do this 
work as it passed along, it is thought that it might be 
done f or . . .' 1 1,00 00 

3. To estimate for blasting the rocks in the several shoals is very 
difficult. The estimate made by Captain Scarritt in his communication 
to the Engineer department, is entirely too high. All these rocks re- 
quire to be cut down below the surface of low water, as indicated when 
the water-mark at Columbus stands at three feet. It would be well 
that the depth to be attained over these rocks should be four feet at low 
water. In blasting these rocks they would be scattered over the bottom 
in most places deeper than four feet. 

Admitting that these rocks have not only to be blasted, but that 
their fragments should be taken up and carried oflf to the banks of the 
river, it is thought that S160 for each rock would cover the whole ex- 
pense. That sum is assumed for the average cost of all the rocks. 
In the upper Betton rocks there are seven rocks which should 

be removed, which at $150 would be $1,060 

There is a single rock in mid-channel at the foot of Snake 

shoalsi that requires removing, ...». ^^0 
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The necessity of cutting off the top of the marl bed at Ro- 
anoke island is doubtful. It can be cut or chiselled off for. $100 

At Handridge's shoals two rocks require to be blasted and 

removed, at $150 each 300 

And the point of reef at A should be cut off six feet 150 

At Wood's shoal three rocks should be blasted and removed, 

at $160 each 450 

At widow Brown's landing, one rock at A to be removed, 

at S160 150 

At King's rocks, Nos. 1, 2 and 3 require to be blasted and re- 
moved, at $150 each 450 

And the old wreck of the Appalachicola steamer to be blown 

up and removed 150 

At Kock island, rock above the island to be removed 150 

Total estimate of cost of removbg rocks 3,100 

Cost of superintendence 300 

3,400 



An experienced man in blasting rocks should be employed, and the 
number and kind of boats, and number of workmen to be empkyed, 
should be left to the officer in charge of the improvement. 

4. Construction of unng-datns. — Stone^ either of granite or limestone, 
can be obtained in abundance for this work. Granite is obtained at 
the Columbus falls; it is preferred to limestone on account of its blast- 
ing out in large pieces. Limestone crumbles in blasting ; 160 pounds 
are assumed as the weight of a cubic foot. The stone should be 
placed as compactly as possible in the dam. The dams at Woolfork's 
island and shoals are, together, 1,215 feet in length, 3 feet highi awi 
6 ieet (average) wide ; making 21,870 cubic feet, which multiplied by 
160, gives 3,280,600 pounds, or about 1,460 tons. 

No quarries are worked at Columbus, and no prices ^r the delivery 
of stone could be obtained ; but $4 per ton woula certainly procure tfc 
quantity required. This price per ton is assumed. 

We then have 1,460 tons, at $4 per ton $5,840 

XJost of superintendence, &c 1^ 

Total estimate of cost of Woolfork's dam ^,0W 

The wing-dams at the Race Path shoals are 860 feet in 
length, 4 feet high, and 7i feet (average) wide ; making 
26,040 cubic feet, which multiplied by 150, gives 3,906,000 
pounds, or about 1,740 tons; which, al $4 per ton, gives. . Kfi^ 

Cost of superintendence, &c ^^ 

Total estimate of cost of Race Path dams Jl^ 
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RecapUuUuum ofesUmales. 

Removing of snags $10,500 

To cut away trees, &c 1,000 

Blasting and removing rocks, &c 3,400 

Wing-dams at Woolfork's shoaJs 6,000 

Wing-dams at Race Path shoals 7,200 

S>8,100 
Add for general contingencies 1,900 

Resulting cost for the improvement of the Chattahoochee 

river from Columbus to its junction with Flint river 30,000 

APPENDIX Q Q. 

II. ^REPORT ON THB FLINT RIVER, GEORGIA. 

(1.) This river takes its rise in the counties of Coweta and Franklin, 
in the State of Georgia, in latitude 33° 37i" north, in the hills which 
separate its waters from those of the Chattahoochee river. Its course 
on a straight line is nearly due south for fifty-three miles, when it turns 
to the southeast and runs thirty-five miles ; it then resumes its course to 
the south for sixty-seven miles, when it changes to a southwesterly 
direction, which it keeps to its junction with the Chattahoochee river. 
It receives no rivers, out many large creeks, in its course. Some of 
the best lands of Georgia are watered by the Flint river and its tribu- 
taries. The productions of these lands will be greatly increased when 
the net-work of railways shall be completed in Georgia, by which facile 
communications with the interior and sea-board market shall be estab- 
lished. 

The head of navigation for steamers is fixed for the present at Alba- 
ny. It is said that small steamers might ascend to Danville, if the 
rocks in the channel, over some eleven shoals, were removed. The 
navigation of the river in stages of water not less than six feet, and up 
to the highest floods, is easy and safe — there not being a snag, siive 
one, or overhanging trees, near the channel in its whole course from 
Albany to the mouth. When the river falls below six feet, and to the 
lowest stage, the navigation is impeded by a series of detached shoals 
and islands formed principally by boulders of flint-rocks mixed with 
sand, whose aggregation appears to have been effected by the force of 
the current rolling the rocks to the points of limerock rising from the 
bottom, and oflfermg obstructions to their progress. The sizes of the 
boulders are various — of eight or nine inches up to those of iour or five 
feet in diameter, but generally the size does not exceed one foot. 

These boulders form the islands and reefs, and the ledges projecting 
Scorn the banks of the river. In a few instances a smooth limen>ck 
forms the bottom of the channel, which is unobstructed by any louse 
boulders. The water in its low stage passes with great rapidity over 
these natural dams. In the intervals, the current is retained to a gen- 
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tie current in deep water. The bottom along these intervals is com- 
posed of limestone, which, except in a few instances, is covered with 
sand, mixed occasionally with a flint boulder. In these intervals sand 
is deposited during the floods of the river, whilst the aluminous matter 
is held in suspense by the water, and carried down to the sea. As 
the river comes down to its low stage, portions of the sand are washed 
over and through the rock, and are slowly carried off into the Appa- 
lachicola river and to the Mexican gulf. There are no sand-bars in 
this river, with the exception of one at its mouth, and which is common 
to the Chattahoochee river, and one opposite Spring creek. There is 
but one snag in the river. 

The river from Albany to its mouth has excavated its channel 
through a diluvial formation, based upon eocene limestone, and it is 
said that the same formation and peculiarity of channel is maintained 
to the source of the river. The rise and fall of this river are exceedingly 
rapid. 

This being the general character of the Flint river and of its ob- 
structions, it would appear that the solution of the problem of improve- 
ment is an easy one. 

(2 ) The improvement of the river, twice assayed by Georgia, is a 
matter of considerable interest to that State ; but it possesses in no de- 
gree any national characteristics, being entirely embraced within the 
limits of Georgia. It appears to be excluded from that class of works 
that may be denominated national ; and although its improvement 
would in some degree afford facilities to general commerce, yet as its 
ownership strictly pertains to Georgia, that Stale could develop its 
value by its own means, and have the right to remunerate itself by the 
imposition of tolls upon the navigation. In this respect the Flint differs 
from the Chattahoochee. The latter river flows through the three de- 
pending States of Georgia, Alabama and Florida, and is necessary to 
the commerce of the same. No one of these States would have the 
right to improve the navigation of the river with a view to remunera- 
tive tolls. 

The productions of the northern portion of the country washed by 
the Flint and its tributaries, are similar to those of the Chattahoochee. 
Cotton, Indian corn, and cattle, are the chief productions of the country 
lying below Albany. Not over 20,000 bales of cotton at present go 
out of the river to Appalachicola ; but the country has been newly 
opened, and is found to possess lands of unrivalled excellence for 
the production of the great staple. Rice, tobacco, and sugar, can, 
and will in lime, be successfully cultivated. 

(3.) It is ascertained that there are thirty inches of water, at the low- 
est stage of the river, over the shoal at Spring creek ; and at that time 
there are about fifteen inches of water in the shoalest channels over the 
rock shonls. 

As the deep parts of the river contain an abundance of water, it 
is thought that if the channel over each dam or shoal were widened to 
forty feet, with a depth of thirty inches, the supply of water would be 
sufficient to maintain the depth of water from Albany to the mouth of 
the river. 

The owners and pilots of steamers and othor boats would be con 
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tented if this depth of water could be permanently maintained, hf 
which an uninterrupted navigation for light-draught steamers would be 
ailbrded during the summer months, when the trade is of limited ex- 
tent, consisting, principally, of supplies brought up from Appalachi- 
cola. 

The depth of thirty inches is assumed, then, as the initial depth, 
upon which the project of improvement and the estimates of cost are 
based. 

The improvement would consist simply in removing the loose rocks^ 
and cutting through the limestone in a lew places in the channel, so as 
to widen it to forty feet, and to deepen it to thirty inches at low water. 
To effect this, laborers would be employed to pick up such loose stones 
lying in the channel as they could conveniently handle, and place them 
on the right and left of it. For the removal of the heaviest stones it 
would be necessary to provide "twin-boats," which should be decked 
over, leaving an opening in the centre. By means of a derrick the 
rocks would be raised through this opening, and placed on deck. 
When a load was obtained, the boat, attached by lines to both banks 
of the river, would be let down by the current over the shoal, and its 
cargo discharged into the deep water below ; and thence be hauled up 
to its first position. A plan of one of these twin-boats, and its position 
whilst at work, is shown in sheet No. 2. 

The number and name of each shoal requiring improvement, and a 
general estimate of cost of the same, are subjoined. 

Number and name of each shoal, and number of rocks to be removed. 

1. Albany island. Nothing required. 

2. Long's island. Eight rocks at the upper end to be removed. 

3. Blue spring. Limestone rock to be olasted ; reef between it and 
the shore, also of limestone, requires to be cut fifleen inches deeper on 
a line of 150 feet. 

4. Arline rock. Fixed flint-rock ; six loose boidders to be removed 
from channel. 

6. Cane-brake shoal. Rocks to be blasted, and four or five small 
rocks to be removed. 

i). Nigger-head. Twelve boulders to be removed from channel. 

7. Goat island. About twenty boulders to be removed from channel. 
8.. Touch-and-go. One rock to be blasted, and a few boulders to be 

removed from pomt of shoal — say six. 

9. Miller's island. Five rocks from head of island. 

10. Mingo island. Two rocks on shore to be removed; and lim&tone 
reef, putting out from island, to be cut off. 

11. Red Bluff island. Rock No. 1 to be blasted. 

12. Emmeline island. One small rock near the channel, above the 
island, to be removed. 

13 Ward's shoal. About twenty boulders to be removed from west- 
ern channel. 

14. Ten-cup shoal. Fifty-six boulders to be removed throughout the 
shoals. 

15. Lucky shoals. Limestone reef, to be cut fifteen inches deep on a 
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Ka6 of about twenty feet, and forty feet wide, and twenty boulders in 
tbe channel to be removed. 

16. Louisa shoal. Four or five rocks to be removed from point of 
reef, two of them to be blasted. 

INole. — Between Cass eddy and Ferguson's shoals, one hundred 
boulders to be removed from the channel.] 

17. Ferguson's island and shoals. Filly boulders at the head of 
island; fifty do. at tbe foot of island; ten do. just below the island; 
twenty do. 600 feet below. Limestone reef at A, twenty feet bng and 
ten wide, to be cut away. 

18. Atkinson's island. Three rocks to be removed* 

19. Tinsley's bend. Three rocks to be removed- 

20. Chimney shoal. One large rock to be blasted, and four or five 
small ones to be removed. 

21. All-day shoal. Twenty boulders to be removed firom channel 

22. Newton shoals- Fifteen do. do. do. 
S3. Newton island. Rocks Nos. 1 and 2 to be blasted. 

24. Three Sisters. Twelve boulders at head of island No. 1 ; twenty 
do. between island and shore No. 1 ; twenty do. at head of island No. 
3 ; one large rock to be blasted near channel; thirty boulders at foot of 
island No. 3. 

[^Note. — About half-way between Newton island and the Three Sis- 
ters there are six boulders in channel that should be removed.] 

26. Forest shoals. Fifty boulders to be removed from channel, and 
a large flint-rock to be blasted. 

26. Sangamon islands and shoals. At island No. 1, a projection of 
rock at upper end to be trimmed ; a large rock above water, and four 
more under water, to be blasted; twelve boulders, 600 feet lower 
down, to be removed. 

27. Flat shoal. About four hundred small boulders to be removed. 

28. Red Bluff shoals Thirty boulders to be removed; small projec- 
tion below wants trimming. 

29. Deep-step shoals. Rock in channel to be blasted. 

30. Dry-bread shoal. One hundred small rocks to be removed. 

31 . Ropewalk shoal. Point at A, of loose rocks, to be removed, fif- 
teen in number, in order to change the channel to west side ; twelve 
rocks to be removed on west shore, opposite lower shoal. 

32. Bull's Slough island. Fifty boulders to be removed from channel 
83. Knight's shoal. One hundred boulders to be removed. 

34. Hopkins's shoal. Three hundred rocks to be removed. 

36. Johnson's island. No. 1, three rocks. No. 2, twenty-five rocks, 
No. 3f fifteen rocks, to be removed. 

36 Henry's shoals. Twenty-five rocks to be removed. 

37. Musgrove shoals. Two hundred and fifty rocks to be removed. 

38. Griffin's Pocker shoals. One hundred rocks to be removed from 
ledge just below; three lar^e limestone rocks to be blasted. 

39. Keaton's shoals and island. One hundred rocks, lying between 
the fixed rock and west shore, to be removed, in order to turn the 
channel that way; shoal No. 2, thirty rocks to be removed; one ban- 
dred and fifty rocks to be removed near the island. 
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40. Ichnanotchnee island. Twelve rocks above, and twelve oppo- 
site the island, to be removed. 

41. Maple's island. Stop up the cut-off, and throw the current more 
forcibly around the bend, to wash the sand out; a few loose rocks to 
be removed. 

42. Sycamore shoals. One hundred and fifty rocks to be removed. 

43. Hell Gate. One hundred and twelve rocks to be removed at the 
island* 

44. Bull-pen shoal. One hundred and fifty rocks, between upper and 
lower island; twenty-five feet of loose rock to be removed fi^om ledge 
below. 

45. Take-in shoal. Nothing required. 

46. Reed island. Sixty rocks to be removed. 

47. Winding shoal. Fifty rocks from channel. 

48. Hand reach. Thirty-five rocks to be removed. 

49. Pat's shoals. One hundred and fifty rocks to be removed, and 
one large one blasted. 

50. Anderman's shoals. Blast the rock, and remove three small 
ones. 

51. Mrs. Williams's shoals. Rocks 1 and 2 to be blasted, and three 
rocks below to be removed. 

52. Yuter's shoal. Two rocks to be removed — ^fixed. 

53. Sweet Gum shoal. Twelve rocks loose. 

54. Oak Log. Twelve rocks loose. 

INote. Neat's reach. One hundred and fifty rocks to be removed.] 
65. Belcher's shoals. Eight rocks to be removed. 

56. Fodder stacks. One rock to be blasted ; one rock removed. 

57. Crosse's chute. Twelve rocks to be removed. 

58. Tinsley's shoal. Fifty rocks to be removed. 

59. Glover's rocks. One rock to be blasted ; one large rock to be 
removed ; one oak-log snag to be removed. 

60. Cypress Point shoals. Twenty rocks to be removed. 

In the reach below, three miles long, 150 rocks to be removed. 

61. Versailles reach. No obstructions. 

62. Cherry chute. Remove one rock. 

63. Little Horse-shoe. No obstruction. 

64. Rocks and sand-bar. Nothing required. 

65. Big Horse-shoe. Point to be cut off, and rocks removed in 
bend. 

66. Broad Axe rock. A fixed rock to be blasted and cut down. 

67. Bob's rock. A fixed rock to be blasted and cut down. 

68. King's rock. A rock in mid-channel to be blasted. 

69. Rock island. Nothing required. 

70. Spring Creek shoal. Does not require improvement ; there are 
thirty inches on it at low water, and that is as much as can be ob- 
tained elsewhere. 

Recapilulation of the above. 

1st. 29 fixed rocks to be blasted. 

2d. 89344 loose rocks or boulders to be removed firom channeL 
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3d. Limestone rock to be cut through at Blue Spring shoal. 
Do. do Ming's Island " 

Do. do Lucky " 

Do. do Ferguson's " 

Projection of limestone to be cut off at Sangamon " 

Ledge to be removed twenty feet at Johnson's Island shoal. 

Rocks on each shore of Big Horse-shoe to be removed. 

B. 

Estimate for the improvement of Flint river. 

1. Machinery. One twin-boat, 65 feet long, sup- 

plied with cabin, caboose-house, one der- 
rick, an anchor, cables, chains, grappling 

irons, crowbars, complete $1,500 00 

1 yawl boat 90 00 

1 large tent and cooking utensils 60 00 

$1,650 00 

2. There are twenty-nine apparently fixed rocks 

to be blasted, say at an average cost of $100 

each 2,900 00 

3. At Blue spring the channel requires to be cut 

150 feet long and 40 feet wide, 15 inches deep, 

through a soft limestone rock. The number 

of cubic feet is 7,500, say at five cents per 

cubic foot 375 00 

At Ming's island, about 1,350 cubic feet of 

soft limestone to be removed, at five cents. . 67 50 
• At Lucky shoal about 800 cubic feet of soft 

limestone to be removed, at five cents 40 00 

At Ferguson's shoals about 900 cubic feet of 

soft limestone to be removed, at five cents. . 45 00 
At Sangamon shoals, a projection of rocks to 

be trimmed 20 00 

At Johnson's island, a point of the ledge below 

requires to be cut off twenty feet 100 00 

At Big Horse- shoe, rocks on each shore require 

to be cut away 300 00 

947 60 

4. There are 3,544 boulders or loose rocks to be 

removed from the channel of the Flint river. 
An experienced river man thinks these boul- 
ders would not exceed 1^ cubic foot in size. 
3,600 are assumed for the number of rocks 
to be removed, and three cubic feet as the 
average size for each. This would give 
10,800 cubic feet of rock, which being mul- 
tiplied by 150, gives 1,620,000 lbs., or about 
SOO tons. This amount of rock could be 
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quarried from the bank of the river, and 

plaoed on board of vessels for $3 per ton. It 

would be easier to raise these boulders from 

the shallow channel, and remove a short 

distance to the adjoining shoal, or into deep 

water. $3 per ton is therefore assumed as 

the cost to remove these impediments from 

channel. 800 tons, at $3, exclusive of the 

cost of machinery ^ $2,400 00 

fi. One large oak snag to be cut up and removed 2 50 

6. Cost of superintendence 1,100 00 

Resulting estimate of cost of the improvement — - 

of the Flint river 9,000 00 

Perhaps it would be well, considering the low 

estimate herein resulted, to add S3,000 to 

meet errors in estimates, 'casualties, and 

greater difficulties to encounter than have 

been calculated upon 3,000 00 

12,000 00 



The elements relied on for the construction of the maps and sketches 
of the Flint river were — 

1st. Map of the land surveys of Georgia, obtained from the surveyor 
general's office. 

2d. A map of Georgia. 

3d. Sketcnes made by Major Chase from the oral description of Mr. 
Saucer, a pilot of the Flint river, of the various islands, shoals, and 
channels, and from notes of Captain Scarritt, made of conversations 
held by him with Messrs. Griffin and Saucer, pilots. 

The maps accompanying the report on the Flint river, and in illus- 
tration of it, and of the accompanying estimates of cost of its improve- 
ment, are — 

1st, A map of the Flint river, extending from Albany to its mouth ; 
see sheet No. 1. 

2d. Sketches of shoals and islands, numbered from 1 to 70; see 
sheet No. 2. 

The undersigned respectfully submits, for the favorable consideration 
of the department, the results of his labors. 

It would have been more satisfactory to him to have commanded suf- 
ficient means by which an exacter survey might have been obtained. 

The information obtnined by himself, as well as that obtained by 
Captain Scarritt, is from the most reliable sources, and has enabled 
him to make reports, plans for improvement, and estimates, exhibiting 
the character, condition, and practicability of improvement of the 
Chattahoochee and Flint rivers, with much greater accuracy than he 
at first looked for. 

WILLIAM H. CHASE, Major of Engineers. 

Gen. J. G. Totten, 

Chief Engineer U.^ S.^ Washington. 
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APPENDIX R R. 

Mayport Mills, Florida, April 1, 1S53. 

Sir : I have the honor to inflirm the department that I have been to 
St. Augustine to endeavor to obtain some reasonable and reliable offer 
for filling in behind the sea-wall by contract, but without success. 
There is a general indisposition, on the pirt of the citizens who would 
be likely to engage in such a work, to undertake it ; and, indeed, I am 
not sntisfied it would be the best way of doing the work, as the wall 
itself needs repairs in many places to insure its satijty, which should, in 
my opinion, be made before the filling at these points ia done. 

On passing along the line of the will, it is clearly seen that the fill- 
ing near the back has settled considerably at many points since my 
visit there in December last ; and on examining the wall iuelf, I found 
many places where the foundation was separated from the wall, 
leaving creviges varying in height from a mere crack to six inches, and 
in length, along the face of the wall, as great in one instance as fifteen 
leet, thus leaving the superstructure at these points without adequate 
support, and allowing the filling on the back to wash out. I am not sure 
whether these cracks are due to the settling of the foundation, or to the 
washing out of the mortar and chippings of stone with which the top 
surlace of the foundations may have been levelled up, though the 
latter supposition seems the most probable. But whatever the cause 
of these defects, they exist to an extent sufficient to endanger the safety 
of ihe structure ; nnd as it is much easier to repair the wall now than 
to rebuild it, 1 think it will be best to undertake it at once, in connex- 
ion with the filling. One place in the wall has been rebuilt by one 
of my predeccssorji, it having fallen down from this cause. The found- 
ation also needs protection at a few points where it is slightly under- 
mined. 

As regards the filling, I am unable to see any advantages that would 
result fi-om executing it to the extent proposed by the department The 
street in rear of the wall is above the ordiniry tides, and is generally 
dry, no water reaching it except at storm -tides, and then it runs off as 
fast as the culverts through the basin walls will discharge it. A li'tle 
grading would certainly improve it by filling up a few low places; but 
whether the general government or the city ought to do it, is for the de- 
partment to decide. The mejin height of the lowest hne of the street 
between the two basins, is 4' 11", the ref of the top of the wall being 
taken at 9' 4". With the exception of this grading, I would recom- 
mend no other filling except immediately on the back of the wall, where 
it might be raised to within 18 inches of the top and sloped off towards 
the street at* an angle of ^. This would tend to throw the water that 
breaks over the wall in storms towards the centre of the street an J out 
of the culverts, instead of allowing it to run down the back ot the wall 
and out under the foundation. 

The filling, according to this plan^ might doubtless be given out to 
contract on terms within the appropriation ; but should the department 
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decide to have the wall repaired, then it would be better to have the 
filling done in connexion with it by day labor. 
Very respeclfiilly, your most obedient, 

H. G. WRIGHT, 

Lieut, of Engineers* 
Gen. J. G. Totten, 

Chief Engineer^ fVathington, D. C 



APPENDIX S S. . 

, Washington, D. C., May 24, 1853. 

Sik: I have the honor to submit herewith a map of the survey of the 
entrance to the St. John's river and Fort George inlet, marie by paities 
of the Coast Survey under an arrangement entered into with the super- 
intendent. Professor A. D. Bache. I have also to submit the following 
report in relation to the improvement of the bar, contemplated by Con- 
gress in the appropriation made for that object. 

The river St. John's has its outlet in latitude 30° 20^', runs in a 
westerly direction, or nearly perpendicular to the coast line, to Jack- 
sonville, an estimated distance by the windings of the channel of 26 
miles, where it turns to the southward and runs nearly parallel lo the 
coast for the remainder of its extent. Opposite to Jacksonville it is 
comparatively narrow and very deep ; through the rest of its course 
from near its mouth to as high up as Palatka, and even somewhat abovCf 
an estimated distance of over 100 miles, it is broad and generally shallow, 
with the exception of the channel. After passing the bar a depth of 
from 12 to 15 feet may be carried to Jacksonville, and from 10 to 12 
feet to Palatka. Unlike most rivers of the same magnitude, it is sel- 
dom subject to heavy treshet? in the rainy season, and its currents are 
Erincipally the result of the tide. It is in lact rather a succession of 
ikes than a river, and may more properly be considered as an exten- 
sive lagoon, like Indian river. A little above Jacksonville its widih is 
said to be about five miles. 

Its importance to the development of the resources of the eastern 
section of the peninsula can hardly be over-rated, penetrating as it does 
the heart of the couLtry thtougrh several degrees of latitude, and fur- 
nishing a ready means of transporting its productions to a market. Th^ 
country in its vicinity is being gradually settled up, and its agricultural 
products are every year increasing. These all find their way lo some 

E)int on the river, from which they are shipped either to Savannah or 
harleston. The lumber business is also increasing with surprising 
rapidity, and is now become an important branch of industry — the 
lumber being shipped to our northern ports and the West Indies by 
brigs and scheoners of as great draught as can be carried over the 
bar. Nearly all the mills in East Florida are situated on this river* 
The contemplated ship canal across the peninsula, the survey for 
which was provided tor by Congress at the same time with the ap- 
propriation for the improvement of jthjs river, must probably have its 
eastern terminus on the St. John's, and will most likely be found im- 
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practicable for want of a suitable outlet, unless means can be devised 
for deepening its bar sufficiently to admit vessels of a large class. On 
the success of its improvement, too, rests the project for a railroad across 
the peninsula, termmating at Jacksonville, a charter for which was 
granted at the last session of the State legislature. 

The importance of the river to the prosperity of East Florida, and 
the advantages thus imperfectly set forth which would be derived from 
an increased depth of water on its bar, so as to permit vessels of a large 
class to engage in its commerce, have for some time attracted the atten- 
tion of persons interested in the advancement of their section of the 
State, and examination#were made with the view of devising some 
means of improving the navigation. One of these schemes, originating 
with Dr. Baldwin, has met with the most favor, and has been submitted 
by him to the department, and on his estimate the present appropriation 
is understood to have been made. As his plan embraced the inlet lying 
a little to the north of the mouth of the river, the survey on which the 
map now submitted was founded includes it within its limits. 

I have given to the subject of this improvement the greater part of 
my attention during the past winter, and have studied it carefiiUy, both 
as a matter of duty and from a feeling of interest in the success of any 
attempt to improve this the great river of Florida. The results of these 
investigations are contained on the map of the survey and in the follow- 
ing remarks: 

The obstruction to navigation at the mouth of the St. John's is the 
bar at its entrance shown on the map, on which there is, at this time, 
only seven feet of water at mean low tide. Bars are found at the 
entrances of all rivers, harbors, inlets, &c., with which I am acquainted, 
except those in the coral formations, and this one may, it is presumed, 
be fairly attributed to the same cause as similar bars at the entrances 
of rivers, &c., on our sandy coast, but not to the same as those at the 
mouths of rivers which, like the Mississippi, bring down large amounts 
of sediment from the interior of the country, which is deposited where 
the current of the river meets resistance enough from the great body of 
the exterior waters to deaden its velocity. The bar of the St. John's 
is of hard sand; is disposed in a ridge which slopes off each way, and 
is, as may be expected, at the point where the current of the river is 
nearly deadened by the waters of the ocean. The water that flows in 
and out of the river is very free from sediment a short distance up the 
stream, and does not, I am sure, bring anything down in suspension 
that is deposited on the bar. What little is brought down in this way 
is deposited along the banks, in the channel, which has soft bottom in 

E laces, and perhaps outside the bar, where the soundings indicate soft 
ottom in spots. 

What, then, is the source from which the bar is derived, and what 
the force that brings it into position? The answer seems plain. It is 
due to the ocean waters, and not to the waters of the river, and is 
placed in its present position by the combined action of the sea and 
the current of the river. Along the shore of«this part of the State, and, 
I believe, through the whole extent of our sandy coast, the water for 
some distance from the shore-line is shallow, often leaving banks of pure, 
fine silicious sand bare, or nearly bare, at low water. This shoal 
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water extends out about the same distance from the shore at different 
points of the coast where the circumstances of exposure to the ocean, 
and other disturbing causes, are the same. Applying this to the coast 
both above and below the entrance of the St. John's, and we have a 
line of flats extending along the shore which, when acted upon by the 
current of the river, would undoubtedly be forced seaward to some 
extent, thus making a bend outward in the line. We therefore see, 
where the river empties its waters into the ocean, the outer edge of 
the shoal curv^es outward, being further from the coast tha,n cither above 
or below. Over this bank, or shoal, the waters of the river pass, not 
in one direct line, but spreading out over its whole extent, as soon as 
it loses the confinement of its banks. The whole volume is not spread 
out equally over the shoal, but a portion of it retains its direction, and 
continues on to the outer edge, where the bar proper is found, and 
where the depth is greater than at any other point. 

As the bar is a shifting one, it seemed necessary to ascertain, if pos- 
sible, all the facts connected with these changes; and, after many 
inquiries of pilots and others supposed to be best informed in the mat- 
ter, I have come to the conclusion that the prime cause of every decided 
change is a heavy storm, which, by the heave of the sea and the 
temporary derangement of the current, destroys the existing relations 
between the usual forces, and establishes new relations among them, 
causing the waters to make their way out in a new direction, where 
the force opposing their egress is less than in the old one. It does not 
seem that this new direction is a permanent one, or rather the one it 
must necessarily keep till another storm occurs, but only a general 
course, from which it may change from day to day within slight limits. 
For instance, the present channel was found more than two years ago, 
and has been subject, during the interval, only to slight variations. At 
present it is working ver^ slowly to the southwaid, a direction that 
seems more natural tlian its present one. Nor should it be understood 
that when a new channel is found it is completely formed — that any 
storm makes one where none was found before. The storm only 
causes such changes in the form of the shoals, depth of water, &c., as 
to make the commencement only, perhaps, of what will become the 
true channel, most subject to change ; and the one referred to above as 
liable to shift, is that outside of the inner buoy. 

I have thus far spoken only of the shifting of the channel in direction, 
and not of any changes of depth on the bar. A variation of depth is 
liable to occur at any time, and does not, by any means, necessitate a 
change of direction or position of the bar, and is caused entirely by the 
direction and force of the wind. When the wind is off' the land, and 
blows with violence for a considerable time, the rapidity and duration 
of the ebb current is much increased, and a deepening of the bar is the 
result. It is said, under such circumstances, to run out at least 18 
hours in the 24. On the return of the wind to a direction on or ob- 
liquely on shore, the bar soon fills up again to its usual depth. I shall 
have occasion to refer to this again when speaking of principles which 
must, in my opinion, govern in any improvement attempted. 

The sand-hills and banks of the river near the mouth being of fine 
sandy are eewily moved by the water and wind, and are very prone to 
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change in form and position when the wind is at all strong, a portioB 
being carried into the river and thrown up in other places without 
affecting the depth on the bar. These sands seem con&ned to the 
river itself in their effects, changing the depth of water at various 
points not in the channel way. For instance, the bank on the south 
si<lq is rapidly progressing in past the light-house, having increased 
both in extent and height since I first arrived at the mouth of the river, 
and indeed since the survey of this part was made ; and this sand is 
derived, in part at least, from these banks and sand-hills. The shoali 
that extend out to the bar, as well as die bar itself, are also oi this 
character of sand, easily moved by the current or heave of the sea, 
and but for the equilibrium established between the various forces 
tendirig to its motion, the shoals it forms would be sensibly changed 
from day to day. As it is, they are nearly stable, preserving generally 
the same shape and depth of water; and the same may be said of the 
bar itself. 

The direction and force of the currents are distinctly shown on the 
map of the survey for the various points at which they were taken. 
In addition to these, which were obtained with great care by CaptM 
Craven, with a float made for the purpose, he observed the direction 
and estimated the force of the current whilst making the soundings 
over the shoals on both sides of the outlet ; the directions being deter- 
mined by the way the boat tended when anchored for the purpose of 
taking tne angles of position. The general directions of these were 
all seaward on the ebb tide — the natural course they would take when 
spreading out, from being no longer confined by banks — and their velo- 
city at no time exceeded half a knot, in his judgment. On the change 
of the tide the directions were reversed. Like all large cjstuaries, the 
directions of the current and tide do not change simultaneously, the ebb 
current here running from one to two hoitts after the flood-ride has 
commenced, and in strong westerly winds much longer. The same is 
true for the flood current and tide. It is not found, however, that 
there are any decided counter currents along the banks during this 
interval ; so this rise must be accounted for by the swelling of the 
waters of the ocean meeting and raising the level of the water of the 
river, which, from its inertia of motion, continues to run for a time in 
spite of the force opposed to it. 

Taking one of the tides — the ebb, for instance — and following the cur- 
rent within the limits of the channel, it may be distinctly traced out 
over the bar proper ; but on approaching the edge of the channel betow 
the sand point on the north bank, the current is there found to feather 
out over the shoals, and is dispersed into the waters of the ocean. Thus 
a considerable part of the water of the river is delivered, not over the 
bar, but over the wide extent of this shoal, and its effect in deepening 
the bar consequently lost The same may be said, to a less extent, oi 
the currents over the breakers on the south side of the river. 

Tidal observations were taken both on the river and on Fort George 
inlet, which show a general concurrence in the times of high and low 
water in the two streams. This is not true of the current, which in the 
river continues to run, as has been before remarked, for from one to 
two hours, and in heavy winds still longer, after the tide has changed, 
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whilst in the inlet the changes of tide and current are nearly simulta- 
neous. The current and tidal observations also show, that whilst the 
current in the river channel continues to run after the tide has chaaged, 
that through the swashes changes nearly at the same time with the tide, 
and of course at the same time with that in the inlet. Taking the last 
of ebb, for instance, the current of the river runs out, spreading itself 
over the shoals till low tide ; but on the commencement of the flood, 
the ebb current is mostly confined to the channel and out over the bar, 
whilst over the shoals and through the swashes, what current there is is 
in towards the river — that is a flood current. The velocity of the cur- 
rent over the shoals and through the swashes, is small in comparison 
wth that in the main channel of the river. No current has been de- 
tected running from the bar to the inlet, or the reverse ; and Captain 
Craven's observations discover no other current oflf shore than that pro- 
duced by the wind. Along the outer edge of the shoal, the flood sets 
to the southward and the ebb to the northward, the velocity not ex- 
ceeding half a knot in moderate weather, but much influenced by the 
w^ind. There can be no question, I think, that in all the currents over 
the shoals, through the swashes or rudimental channels, and those ex- 
terior to the shoals, the direction and force of the wind excTcise much 
influence over the direction and velocity of the currents — that what is 
true at one time and in one kind of weather, may be found untrue at 
another — though I believe the above results are in conformity to the 
general law, and any departures from them will be found to be excep- 
tions. 

Having stated all the facts collected which seem important to the 
consideration oFthe subject, I will now give what seem to mv, the prin- 
ciples which must govern in any attempted improvement of the bar. 
It is seen that, under the same circumstances, the depth of water on 
the bar remains about the same ; that when undisturbed by extraneous 
influences, no change takes place; but when this condition of equili- 
brium is disturbed, the depth of water at the principal outlet, and often 
its position, are changed ; that westerly winds, which increase both the 
duration and velocity of the ebb current, always tend to increase the 
depth at the bar, whilst winds on shore soon bring it again to its former 
condition. M(T(»ly deepening the bar, then, will be of no avail ; it 
must soon fill up again, unless some means can be devised to prevent 
it. To gain this greater depth and retain it, a greater volume of water 
must be made to pass over the bar, requiring a greater space for its 
discharge, or what will be equivalent to increase of volume or greater 
velocity, or both combined. Of this there can be no two opinions. The 
efiect of an increased volume would doubtless be to increase both width 
and depth of the outlet; but would it increase its depth in proportion to 
the width? It seems to me not, if the width of the outlet over the 
bank is not restricted ; for is it not a well established fact, that on these 
bars, after a certain depth is obtained, an increased velocity or volume 
increases width rather than depth ? that sand is much easier moved 
near the surface by currents than at greater depths ? 

Whilst I feel satisfied as to the principles that must govern in any 
attempted improvement, I am not so confident as to the means by which 
these principles should be carried out. Indeed, I am free to confess 
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that I see no plan which I would be willing to submit, as promising 
any certainty of success. In an undertaking of this kind the judgment 
of more than one person is desirable, as promising more reliable results 
from their united experience and skill, and in commanding the confi- 
dence of the public in the correctness of their decis on. I would there- 
fore suggest lo the department the propriety of sending a commission 
to examine the river and submit a project, before any action is taken. 

As the instructions of the department, however, require me to submit 
a plan, it may be expected that one, however unsatisfactory, will be 
offered. It seems to me that the only project that can be at all relia- 
ble, is to confine to the channel the waters of the river that pass over 
the north shoal, by a breakwater running neaily parallel to the channel, 
and extending from the shore to as near the present bar as it can b6 
carried, thus securing a much greater volume of water, and conse- 
quently a greater depth over the bar. That this would improve the 
bar, so long as the channel retains its present direction and position, 
there can be, I think, no question. What the result would be if the 
channel were to shift to tne southward, cannot be so easily foretold. 
The influences, too, might, and probably would, be only temporary, 
from the sand gradually working out behind and beyond the extremity 
of the breakwater, and finally producing a bar further seaward; though 
it does not seem that this danger is so great here as in the case of rivers 
whose bars are produced from deposites brought down in suspension by 
their currents. 

Whilst giving this, as what appears to me the most apparent as well 
as the only project promising success, I am far from saying the plan is 
a practicable one. The sea breaks heavily over this bank a large por- 
tion of the time : the bank itself is of fine sand, easily moved by the 
water ; and it would seem almost impossible to overcome all such ob- 
stacles as the heave of the sea and the excavating power of the currents, 
and construct anything upon it which would resist the violence of the 
storms — at least at such cost as would be considered admissible. I 
may over-estimate the diflSculties of such an undertaking, but I think 
not. They will of course increase with the extent of the work from the 
shore, being greatest at the outer extremity. 

Near the shore, say to the first shoal, the w^ork w^ould be compara- 
tively easy of construction ; and indeed the desired effect might be ob- 
tained by sinking a line of wrecks, against which the sand would be 
likely to accumulate sufficiently to form a barrier to resist the storms. 
It is not possible to foresee what action the water would produce on 
the sandy bottom along and particularly at the end of sucn a break- 
vwater as is proposed ; it might accumulate the sand, or it might cut it 
away, leaving a deep channel. Nor is it possible to say how much 
effect should be expected from a short breakwater in deepening the 
bar, though some benefit to it must result, if the foregoing reasoning be 
correct. 

I have not given any details of construction for such a work as is 
proposed, or any estimates of cost, as I have not had time to make one 
since the survey was finished. Nor would such details and estimates 
be of any service, if, as I hope may be the case, the department shouU 
determine to refer the subject to a conmiission. 
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The only other project that has been at all studied is the one pro- 
posed by Dr. Baldwin, and which I return herewith, with the request 
that it be considered when the subject is examined. Dr. Baldwin has 
taken great interest in the question of the improvement of the bar; has 
examined the locality personally, and has come to the conclusions set 
forth in his report. His project is certainly a very ingenious one ; the 
means required for its accomplishment very small ; and his confidence 
in its success most sanguine. I am sorry I cannot agree with him, but 
my own convictions constrain me to differ entirely in opinion as to the 
promised success of his plan, which ought, and I hope will, be atten- 
tively considered by the department and board when the subject is in- 
vestigated. I believe he intends to draw up another report which shall 
embrace other facts, and place his theory in a shape more satisfactory 
to himself than in his origmal paper, and which he will forward to the 
department as soon as prepared. 

A breakwater on the north shoal, only, is spoken of in the foregoing 
report, though one on the shoal on the south is required to carry out the 
project fully ; but as the first is by far the most necessary in my opin- 
ion, and should be the first tried, the other is not recommended at this 
time. 

It was at first supposed that the protection of the light-house and the 
improvement of the river might both be effected by the same means, 
and authority was given to combine the two appropriations towards 
attaining thq common object. As my report to the Light- house Board 
proposes a project of operations entirely distinct from thai recom- 
mended for the improvement of the river, the two appropriations ought 
to be hereafter separated. 

Respectfully submitted. 

H. G. WRIGHT, 

Lieutenant of Engineers. 

Gen. J. G. Tottbn, 

Chief Engineer, Washington^ D. C. 



Notes to the foregoing report. 

I have been struck by the fact that the mouths of the only rivers and 
inlets I have seen on this cojst seem to be gradually working to the 
southward — a coincidence that may be entirely accidental, or it may be 
the result of a general law. I have seen this in the case of Mosquito 
inlet, from the sketch of Capt. Rogers's survey ; afterwards at St. Au- 
gustine; then at St. John's and Fort George inlet; and I understand 
the same is true for St. Mary's, or rather the entrance to Cumberland 
sound. 

The north bank of the St. John's is marshy for several miles up, ex- 
cept the mere sand-bank just at the mouth, whilst the south is bordered 
by a range of sand-hills as far up as the mill. Along this southern 
shore, between high and low water, the marsh mud is found, in which 
the roots and stubs of the grass are still quite perfect; and this mud is 
also found underlying the sand-hills wherever wells have been dug, 
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showing its connexion with the marsh in rear. These sand-hills them- 
selves are unquestionably gradually travelling to the southward, as is 
shown not only by this" mud, but by the palmetto trees which are slill 
growing out of the tops of the hills, but whose trunks are entirely 
buried up. Many of these trees are just being uncovered by the wash- 
ing away of the face of the hills, their tiTinks being now exposed down 
to the roots, showing that they grew on ground but little above the 
high-water mark — that is, in rear of the sand-hills as they then existed. 

As the great slorms that affect the coast are mostly from the norib- 
east, may not this giadual movement of the mouths of these rivers and 
the sand-hills on their banks be fairly attributed to their agency ? It 
would seem to be a cause sufficiently powerful to produce such an 
effect, and is, moreover, the only apparent one. Storms from a direc- 
tion off the land are often severe, but their influence in producing 
changes of this kind are small in comparison with the northeasters, 
which have a wide sweep over the ocean, and whose power is not 
diminished by the obstacles that are constantly opposed to the wind off 
the land. These last winds only serve to retard tne effects thatv^ould 
be caused by the storms from the ocean — ^not to annul them. 

If this supposition be true, may not the material of the bar of the 
river be derived from the sand along shore, which is thus driven to the 
southward by these storms into the current of the river, and deposited, 
in part, on the bar and shoals, and which constantly lends to move the 
bar fuitherout? If so, will not a breakwater on the north shoal serve 
to arrest these sands and secure permanency to any improvement in 
deptlj.produced by the contraction of the outlet? 

I am inclined to think the shifting of the bar of this river to be less 
in amount than is generally asserted. If we look at the map, we see 
over the north shoal, near the entrance, two very distinct swashes, 
thiDugh which there is but about two feet less water than over the bar. 
Any storm from the southward, and perhaps any direction on shore, 
might act upon the present bar enough to incline the current through 
either of these, and produce in it a greater depth than through the pres- 
ent outlet. This current, when once established, would retain its direc- 
tion till changed by another storm, or till gradually filled up as the old 
one opened. The same may be said of the south side, where there is 
full as much water as on the north side, though no swash channels. 
When an old channel becomes very bad — that is, should the pilots seek 
for better water and a new channel is proclaimed, they observe these 
changes only so far as they apply to their own business, taking little if 
any notice of others, however interesting or necessary to persons inves- 
tigating the subject with a view to devising projects of improvemenu 

Once the channel ran out to the southward in a position not easy to 
define, but probably along, or perhaps over, the edge of the southern 
bank, but did not continue there long. It grew gradually worse, ac- 
cording to the testimony of Mr. Palna, an intelligent citizen of the vi- 
cinity, at that time engaged in the live-oak business, when a channel 
was found nearly or quite in the position of the present one. The cur- 
rent being divided between the two, neither possessed suflicient depth 
for the vessels he had engaged in freighting nis timber, and he had it 
in contemplation to try to get an appropriation for sinking some old 



Digitized by 



C^oogle 



S. Doc. L 517 

wrecks in the southern one to stop it up. Fortunately the straight one 
soon improved, and the other filled up of itself. 

Should any attempt to improve the bar bfj successful, it would be 
necessary to make some improvement in the river between the mouth 
and Jacksonville in order that it may be available. Just below what 
is called Davis's Point — about ten miles above the bar — the channel be- 
comes very narrow, and as shallow as twelve feet, furnishing a depth 
at high water of say fourteen to fifteen feet ; a greater depth than tliis 
could be commanded to Jacksonville only by improvements at this 
point. Above Jacksonville the channel becomes shallow again, giving 
no greater available depth than twelve feet to Picolata, and ten feet to 
Pilatka — so say the pilots. Rise of tide above Jacksonville, according 
to the same authorities, does not exceed one foot. 

H. G. W. 



APPENDIX T T. 

Jacksonville, Fla., January 6, 1853. 

Sir : I have just returned to this place from a visit to the ** Haulover,'* 
and have the honor to submit the following report of my examination, 
with a proposed plan for forming the contemplated channel between 
the two lagoons. 

The Haulover is a strip of land about 2,150 feet wide at its nar- 
rowest part, separating the waters of the Indian river and Mosquito 
lagoon, and is the point at which the boats traversing those two bodies 
of water are carried over. In 1845 a survey was made of it by Lieut. 
Blake, of the topograpffical engineers, under the direction of General 
Worth, with the view, as is understood, of opening a passage through 
it for boats, in order to facilitate the transmission of supplies for the 
troops then stationed at several points along the coast ; the labor to be 
performed principally by the troops themselves. Two lines of levels 
were run across the Haulover, which are shown on the tracing here- 
with, and which I have assumed to be accurate. As the high winds 
and rains during the two days I was there would not allow of the 
levels being taken, I concluded lo rely on those given by him, particu- 
larly as they seemed to correspond with the form of the ground as it 
now appears. 

In regard to the character of the ground, the examination satisfied 
me that the rock extends farther than he imagined, as I found it within 
twenty feet of the Indian river side, and about four hundred feet further 
on the other than the last well in which rock is shown. At this point, 
its depth was five feet below the surface. Until the rock dips ofl' 
towards the Mosquito side, its average distance below the surface may 
be taken at 2' 6" ; the upper surface being quite uneven. 

The sand is generally interlaced with the roots of the several kinds 
of growth with which the Haulover is covered, containing some matter 
that looks like clay, and stands at a very steep angle. The pits dug by 
Lieutenant Blake still remain, with sides nearly vertical, thus showing 
the tenacity of the earth. One hole which I had dug in the sand to 
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the depth of five feet was made with vertical sides, and showed no 
disposition to cave in. The rock resembles the coquina of St. Augus- 
tine, but is, I think, rather harder. Like that of the keys of the reef, 
it has an upper layer about three feet thick, which is much more com- 
pact and tenacious than that below. Indeed, Lieutenant Blake calls 
the underlying mass ** shell," though it is hard enough to require the 
use of a pick in the excavation, and will, I believe, stand vertically 
when excavated and subjected to the action of the water, though liable, 
of course, to some abrasion in time. 

In fixing upon the width and depth of the canal, both the character of 
the boats likely to use it and the amount of the appropriation should 
be considered. As far as I can learn from the persons who have been 
up and down the lagoon frequently, and profess to be pilots, there can- 
not be carried more than two feet at the Mosquito to the Haulover. 
The boy who piloted our boat up, and is said to understand the chan- 
nels well, carried us through what he said was the best water, and he 
grounded us several times. Two feet water would therefore seem to 
be depth enough for the canal, and will float any boat now used on 
either lagoon. Eight feet width at the bottom would also seem to be 
ample for the wants of such boats. 

I would therefore propose a channel eight feet wide at bottom, with 
sides vertical wherever the rock occurs, and with slopes of not more 
than 45° from the horizontal wherever the excavation is in sand. This 
is as much, it seems to me, as can be done with the present appropria- 
tion; but should an additional one be made as requested, ana the 
proposed width or slopes to be found insufficient on trial, they can be 
modified. 

Since I have been here I have heard of several persons who have 
some idea of offering for the work if it is let dlit on contract ; and one 
of them accompanied me on my visit of examination. As the persons 
referred to are l)oth reliable and responsible, and as, from the means 
at their command, they can do it for a much less sum than it can be 
done by the government, 1 would recommend that authority be given 
me to enter into contract for its completion at the lowest responsible 
offer below the amount approi)riated. As it seems to me the best mode 
of executing the work, I have determined, whilst awaiting the decision 
of the department, to invite proposals by advertisements, in order te 
save as much time as possible. Six months will be fixed for its com- 
pletion, though it is doubtful whether men can work there after June 
on account of the mosquito?, which are said to be unbearable during 
the summer months ; indeed they were almost so during the lulls of 
the wind when I was there, on the 29th and 30ih of December. 

My estimate of the amount of excavation, according to the dimen- 
sions proposed above, is as follows: 

Kock and " shell" 2,840 cubic yards. 

Sand 3,168 " 

Total 6,008 " 

This continues the channel 300 feet into each lagoon beyond the 
shore-lines. 
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The sum of $5,000 would seem large for the excavation when the 
number of cubic yards is considered; but when all other expenses 
are taken into consideration, such as the collection and transportation 
of a force to the spot, the cost of prorisions, shelters for the men, boats, 
tools, and implements, and the necessary supervision, it does not ap- 
pear to me to be exorbitant, nor do I think it can be done for lliat sum 
unless it be by a person having a force of his own, with other faciliiies 
for doing the work. 

I would respectfully request that the department give me instruc- 
tions in this matter at as early a day as convenient, as it is very desira- 
ble that the work be undertaken without delay. 

Very respectfully, your most obedient, 

H. G. WRIGHT, 

LietUenanl of Engineers* 

Gen. J. G. Totten, 

CAm/ Engineer^ WiishingUm^ D. C. 

P. S. — ^I have not time to complete the sketch referred to, but will 
send it by next mail. 

H. G. W. 



APPENDIX T T— 1. 

Jacksonville, Fla., January 10, 18-53. 

Sir : I have the honor to send herewith the sketch of Lieutenant 
Blake's survey of the "Haulover" mentioned in my letter of the 6th 
instant, and, on the same tracing, the cross-sections of the canal, as 
proposed by me. 

On looking over my letter to the department of the 6th instant, it 
occurred to me that my views in relation to the sufficiency of the slope 
proposed for the sides of the canal might be misunderstood, and I would 
therefore say that I am far from satisfied that the earth at that angle 
will stand for any great length of time when subjected to the action of 
water. Twice the slope for the part exposed to the water would not 
probably be too great ; but such an amount of excavation as this would 
require, would, in my opinion, far exceed what can be done with the 
funds now available, and therefore I endeavored to adopt a section of 
such form as could possibly be completed for $5,000. 

It is impossible to say with any certainty what the minimum slope 
should be, without trial, and, furthermore, what the action will be on 
the sides and bottom when subjected to a current. There is little if 
any regular tide in the lagoons ; but all the persons acquainted with the 
locality, with whom I conversed on the subject, agree in saying that 
tides are created by the winds, which blowing up one lagoon, raise the 
water on that side and diminish it on the other. This is probably true 
for the Indian river side, which is narrow and funnel-shaped at the 
Haulover, but is not so certain on the other, where the Mosquito lagoon is 
several miles wide. There was a strong northwesterly wind blowing 
directly up that lagoou during our stayi which did not afiect the depth 
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of water sensibly. If, then, the water is raised at all on the Indian 
river side during such high winds, a current will of course be established 
through the canal, which may be strong enough to keep open and even 
deepen the portion through the sand, and preserve it m a condition to 
be usclbl to such boats as are now used on the lagoons. 

I would still request that the additional $5,000 estimated for by me 
in my letter of November be asked from Congress, in order to secure 
a pro|)er and permanent channel in case the first attempt fails of success. 
Very respectfully, your most obedient, 

H. G. WRIGHT, 

Lieutenant of Engineers^ 
Gen. J. G. Totten, 

Chief Engineer J Washington, 1?. C. 



APPENDIX T T— 2. 

Engineer Department, 

Washington, January 31, 1853. 

Sir: Lieutenant H. G. Wright, corps of engineers, has submitted a 

f)rojcct for connecting the waters of the Indian river and Mosquito 
agoon, at the Haulover, Florida. 

He proposes to apply the existing appropriation to the construction 
of a canal, in a straignt line at the Haulover, from the Indian river to 
the Alosquito lagoon ; the canal to have a width at the bottom of eight 
feet, and a depth of water of two ieet. Where the excavation is through 
sand, the sides of the cimal will be sloped at an angle of 45 degrees; 
and where it passes through shell-rock, they will be vertical. Lieu- 
tenant Wright considers the above dimensions to be as great as the 
appropriation will admit of, and also sufficient for the wants of the 
boats that are likely to use the canal. He proposes to execute the 
work by contract, considering that there are persons in the neighbor- 
hood who, from the means at their command, can do it for a much less 
sum than the government can. 

The board of engineers have had this project under consideratioD, 
and approve it. 

They suggest that a berm, to prevent the washings of the slopes from 
getting into the canal, and a gutter to lead off the drainage, be provided 
if the Jippropriation will admit of it. Lieutenant Wright also proposes, 
should an additional appropriation, which he urges, be obtained, to make 
the slopes more gentle, and to increase the width of the canal, so as to 
secure a proper and permanent channel in case the first attempt fails 
of success. 

With your approbation. Lieutenant Wright will be instructed to carry 
out his project as stated above ; and in the event of there being means 
for the purpose afterwards, to apply them to the preservation and im- 
provement of the work, in such ways as experience and observation 
may indicate to be most appropriate. 

As advantageous propositions for the execution of the work cannot 
be looked for fi"om a distance, I propose to direct Lieutenant Wright 



Digitized by 



C^oogle 



S. Doc. 1. 521 

to circulate his advertisements in the vicinity nstead of issuing them 
here. 

The report of Lieutenant Wright and that of the board of engineers, 
together with a map, are submitted herewith. 

1 have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
BoL Brig. General, CoL of Engineert^ 
Hon. C. M. Conrad, 



Secretary of War. 
Approved : 

February 1, 1853. 



C. M. CONRAD, 

Secretary of War. 



The officer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX U U. 

Mobile, November 26, 1852. 

Sir: Although I have not completed the duties demanding my 
attention at New Orleans, as directed by the Secretary of War, I have 
availed mvself of a few days' leisure to come over here and proceed 
with the duties assigned to me at this place. 

I am now prepared to report on the improvement of the harbor of 
Mobile, "at Dog river and at the Choctaw Pass," under an appropria- 
tion made at the last session of Congress ; and I have the honor to 
submit " a project, estimates, and plan of administration for carrying 
out the intentions of the appropriation." 

It is proper to state that I have been abundantly supplied with 
extracts from the work of the Coast Survey, showing accurately the 
condition of the above-mentioned points at a period as late as 1850 ; 
and that, in consequence of this important assistance, I have found it 
only necessary to make a personal examination, by sounding the chan- 
nel through Choctaw Pass and over the Dog River bar, down to the 
anchorage of the " Upper Fleet." The examination resulted satisfacto- 
rily, in showing that no material alteration had occurred in the course 
of the channels, or in the general character of the same, since the 
hydrographic surveys of Lieuts. Patterson and Aiden, of the Coast 
Survey service. I am thus enabled to form a project, make estimates, 
and arrange a plan of administration, with facility and accuracy, at a 
cost, up to this time, of only ten dollars, thereby saving a considerable 
expenditure of money and time that otherwise would have been neces- 
sary. It is due to the distinguished Superintendent of the Coast Survey 
to state these things, and to acknowledge the promptness with which 
he has placed at the disposal of the Engineer department the valuable 
information at his command. 

It appears that the improvement of the Choctaw Pass in 1839 exhib- 
ited a channel 12 &et deep, and*120 feet wide, throughout its extent j 
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and that only throe sections of the proposed channel over Dog River bar 
were dredged. No further appropriations being made for this object, 
no further work was done, within my knowledge or that of the Engineer 
department. 

That the improvement proved very beneficial to the navigation of 
the Choctaw Pass, there is no doubt ; for vessels drawing llj feet caa 
n(>w, at high water, pass easily up to the city. As the work was sus- 
pendi'd belbre a thorough channel had been dug through the Dog River 
bar, the channel of that bar remains unchanged in its natural condition, 
and we cannot, therefore, speak with the same confidence as to the 

f)rob;ible resuh of dredging this bar on the score of permanence ; but we 
lave reason to believe that the results would not materially differ from 
those produced at the Choctaw channel. It is supposed by pilots that 
the constant passing of vessels, many of them of a draught of water 
something greater than the depth of the channel, would contribute to the 
maintennnce of deep water. 

It 12 feet in depth through the Choctaw channel were excavated in 
1839, then I find that the channel has filled up about one foot in 13 
years, or a little oyer one inch per year. Assummg this to be the case, 
we are able to estimate the annual expenditure necessary to keep open 
the new channels proposed to be dredged. The amount is so small, 
in proportion to the great advantages to be afforded to the commerce 
of M'lbile, that we are greatly encouraged to persist in the s^ystemof 
dredging for the proposed improvement. 

Besides dredging, there are two other methods suggested for deep- 
ening these channels : that of harrowing the bottom, and exposing the 
material thereof to be carried off by the ebb tidal current ; and that of 
jettees, to be extended from Pinto's island on one side, and from Choc- 
taw Point on the other side, following the present channel through 
Choctaw Pass and over Dog River bar, down to the 12'.6 curve in 
Mobile bay. 

The harrowing operation would not answer here, though it may 
prove successful in alluvial rivers, or shorter lines, and where there is 
a current of four or five miles per hour; but the ebb tidal current out of 
these channels would not be strong enough to carry off the material 
harrowed, even if the line of operations were a shorter one. 

The construction of jettees on a line extending down to the 12^.5 
curve involves a large expenditure of money, affording no adequate 
assurance of permanent benefit. Deposites of alluvium would soon be 
formed around the mouth of the jettee in a much shorter time than the 
advocates of the scheme imagine. Besides, it is doubtful if the channel 
within the jettee would become deeper very rapidl}', for the flood tidal 
current would move back in some degree the material moved forward 
by the ebb current. In the mean time the river is constantly sup- 

E lying matter, assisting to replace whit the ebb current had carried 
eyond the mouth of the jettee, in excess of that brought back by the 
flood tidal current. An equilibrium would be established between the 
depositing and ebb and flood tidal forces in this case, as in others 
relating to alluvial rivers. But the matter is too complex to be dis- 
cussed here ; few or no facts have been collected illustrative of it. A 
great deal of observation and study must be had before it may be 
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profitably discussed ; nor is it necessary in this cage to discuss the 
matter, since we have at hand cheap and available means for improv- 
ing this harbor, with assurance of good results, and their future 
maintenance at a small annual expense. 

Dredging, then, is assumed to be the best means to be applied at 
present to the proposed improvement. 

The accompanying sketch exhibits the projected course and extent 
of the dredging operation. 

The operation is carried through the Choctaw Pass — 12'.6 deep at 
low water — ^inlo the natural channel terminated at A. It is resumed 
at this point and carried S. 10 E., 600 yards to A' B, where it joins 
the channel of Spanish river. It thence proceeds, following the present 
track of ships S. 19.30 W., to the •* lower stake," and thence S. 16 W. 
to B', on a line of 3,260 yards. From B' it is carried to D C S. 2 E., 
1,160 yards; and thence to D' in 12'.5 water, 8. 30 E., 6,760 yards. 
The Ime from Choctaw channel to B' follows the present channel or 
track for ships. From this point to its terminus at D', the line follows 
the best water to the 12'.6 curve. 

Collateral means may be adopted to increase the volume of water 
passing down the Mobile river, by deflecting a portion of the current 
now passing through the Spanish river at its junction with the Mobile 
river, and by closing the branch of the Mobile river at the head of 
Pinto's island. The latter might be done at once at a cost of $2,000. 
But the former should be carefully considered ; and, if adopted, the 
means gradually applied, so as to avoid any violent change in the 
character of the Mobile river, as regards width and depth. Perhaps, 
as the experiment proceeded, it might be found beneficial to close up the 
Spanish river altogether. There is no doubt that either the whole or 
a part of the volume of water now passing down Spanish river, if 
turned into the. Mobile river, would deepen the river in its shoal places 
opposite the city. The increased current would Ukewise act favorably 
upon the outer dredged channels. 

The present and prosp'^ctive commerce of Mobile demands greater 
facilities than it now possesses, in the way of access to the city of 
vessels drawing more than Hi feet at high water. It has been sug- 
gested that, in order to aflford these facilities, a channel should be ex- 
cavated at a depth of sixteen feet at mean low water; extending down 
the Mobile bay to what is called the "Lower Fleet;" but it is not in 
place here to consider the suggestion, as the appropriation by Congress, 
and the instructions of the Engineer department, direct attention solely 
to the improvement ot the ^^ harbor of Mobihy at the Dog River bar^ and 
at Choctaw Porss.^* 

The term Dog River bar is not well defined, and is not properly 
applied. The obstruction to the navigation which it is meant to repre- 
sent consists of an extended shoal or mud flat, formed evidently by 
deposites, the material for which is discharged from the great Alabama 
and Tombeckbee rivers, through their several branches — the Tensaw, 
Spanish, and Mobile — ^into Mobile bay. I take for granted that the 
small stream called Dog river has very little agency in supplying ma- 
terial for forming this shoal or flat. The commencement of it may be 
placed at the curve 12' 6", where the water, in passing upward, ex- 
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hibits regular though gradual diminishing depths to the junction of the 
Mobile and Spanish and Tensaw channels. Below this curve the 
12' 6" depth is preserved for several miles, thus establishing the curve 
above alluded to as the limit of what is called Dog River bar. As- 
suming this to be the case, I find myself not beyond my instructions in 
considering the improvement of the Dog River bar as properly ex- 
tending to the 12' 6" curve. 

To effect this improvement, and produce a depth of 12^ 6" at mean 
low water, referring to the tide-mark of the coast survey, with a width 
of 100 yards — ^which dimensions are deemed not more than sufficient 
for facile navigation — ^there must be excavated 868,929 cubic yards of 
mud, as follows : 

Tards. Average depth Cnbie 

in feet. yardf . 

In the Choctaw Pass 940 by 100 by 2.8 87,733 

Pass A A' 600 100 1.1 22,000 

" BB' 3,260 100 3.84 362,946 

" CC 1,160 100 3 115,000 

" DD' 6,760 100 1.26 281,260 

Cubic yards .868,929 

Estimate, 

To perform this work by dredging, there would be required — 
1 dredging machine and hull, capable of discharging 3,800 
cubic yards of «£u*th per day, complete in all its parts, 

with steam-engine, cabin, anchors, cables, boats, &c . $16,000 

6 mud-hoppers or tenders, to hold 100 cubic yards each, with 

everything complete, at $1,500 7,500 

Contingencies, say 500 

24,000 
To excavate 868,929 cubic yards, at the rate of 3,800 

yards per day, would require, working days 229 

Allowing for Sundays 5'i 

And for casualties of bad weather, &c 84 

We have, as the probable duration of the work. . 365 

To support the dredge, and tenders in full operation, it 
would be necessary to provide — 

Fuel. 2 cords per day, at $3 50 $7 00 

Crew. 1 superintendent, at (per day) 3 00 

1 mate do 2 00 

1 engineer do 3 00 

1 assistant engineer and blacksmith 2 50 

6 deckhands, at $1 25 7 50 

2 firemen do 2 50 

1 servant or attendant 1 25 
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Crew for hoppers. 4 mates, at $1 50 each $6 00 

12 men, at SI 25 15 00 

Contingencies of barge crew, repairs, oil, &c 10 25 

Total cost of working the machine in full operation. .60 00 

365 days, at $60 per day, is $21,900 

In case it should be necessary to employ a local super- 
intendent, his pay would be S3 per day for 365 

days 1 ,095 

A clerk, at $1 per day 365 

Contingent expenses 240 

1,700 

47,600 
Balance of appropriation 2,400 

Amount of appropriation 50,000 

I have received specific offers to build the dredging machine for 
$16,000, under a guarantee of perfect efficiency. The person offering 
to perform the work is Mr. A. C. Jones, of New Orleans, an intelligent 
machinist, well acquainted with dredging machines and the practical 
woi kmg of them. He is in full possession of all the improvements up 
to the present time. Mr. Jones was formerly employed in the dredging 
operation at the mouths of the Mississippi, by Captain Talcott. 

The amount of work estimated to be performed by this machine is 
certainly very large in comparison with the resulting cost ; but I have 
no doubt, with the ample margin allowed for non-working days, arising 
from Sundays and bad weather and casualties in the year, that a ma- 
chine can be constructed, as proposed by Mr. Jones, that will perform 
the work in the time and for the money estimated. But in order to 
insure the opening of the channel throughout with a depth of 12.5, I 
would recommend that one-half of the work should be executed first — 
that is, that the channel should be excavated throughout with a width 
of 150 feet, after which it should be increased to 300 feet. Perhaps, 
also, it would be well to ask for another appropriation of $25,000, 
which would certainly insure the completion of the dredging, and close 
up the Spanish river and the pass at Pinto's island, if these latter works 
were deemed necessary to be done. 

The use of Carmichael's and Osgood's under-water excavator has 
been suggested as powerful and cheap means for dredging. One of 
these machines can be procured at Troy, New York, and delivered at 
Mobile for $4,300. The cost of the float or hull, built here, would be 
about SI, 500 in addition; contingencies, say $200, making the whole 

cost $6,000 

Two scows, or mud-hoppers, would cost $1,500 each 3,000 

Cost of machine and tenders 9,000 
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To support I ha excavator and tenders in fall operation, it would be 

necessary to provide for — 

Fuel, li cord of pine wood per day, at $3 60 $5 25 

Crew. 1 engineer, per day 3 00 

1 blacksmith and assistant engineer, per day 2 00 

1 brakeman, per day 200 

1 foreman. do 125 

1 laborer do 125 

8 men to mud-hoppers, per day 10 00 

Contingencies of boats, repairs, oil, &c., per day 525 

Total cost of working the excavator 30 00 

Which is said to excavate 1,000 cubic yards per day. 

To excavate 3,800 cubic yards per day, we should require — 
3.8 mnchines and tenders, which, at $9,000 for each machine, 

would amount to $34,000 

The cost of working these machines would be, for 365 days, 

(366 X 3.8 X 30) 41 ,610 

75,610 

exhibiting an excess over dredger and its work of $29,710, and over the 
appropriation of $25,610. 

It will require four months to build and deliver at Mobile the dredger, 
mud-hoppers, &c., complete ; and it will require about three months 
to procure the excavators from Troy. The hull and mud-scows would 
be built in Mobile. 

I would recommend the construction of the dredger proposed by Mr. 
Jones, because its size and power would be better adapted to the baj 
of Mobile than the smaller excavators. Besides, a more vigilant and 
less expensive supervision could be maintained over the operations than 
could be done if three or four excavators were employed. 

There is an excavator recently received here, in private bands, which 
I can employ lor lour months at $400 per month. It is one of Car- 
michael's and Osg(X)d's, and it is stated to be able to discharge 1,000 
cubic yards per day. I would recommend that the machine should be 
hired from (he owners and employed in the Choctaw Pass, from which 
some 80,000 cubic yards could be taken by these means during the 
winter. 

It was heretofore stated that the deposites in Choctaw Pass have been 
about one inch per annum. If this should prove to be the average de- 
posites hereafter, in the channels excavated, then we shall have : 

12,700 yards whole length of channel X 100 yards X 1" = 85,277 
cubic yards to be annually removed. 

This would involve a very inconsiderable expense p)er annum in 
keeping the channel open. But it may prove that the tendency to fill 
up IS greatest tj^e first year after the excavation is made, and that it « 
gradually diminished each year until the equilibrium is established. 
In this case no estimate can be made of the annual cost of maintaio' 
ing the channel until results are fully exhibited. 
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The dredger and mud-hoppers, when not employed, can be laid up 
in some place above the city of Mobile, under cover from the weather 
and preserved from injury, at a small annual expense, involving the pay 
of a faithful and intelligent keeper. 

The channel thus proposed to be opened aflfbrding 12'.6 at low water, 
and about fourteen feet at high water, would give to commerce great 
advantages, by admitting the passage of krge ships up to the city of 
Mobile, where they would receive full cargoes of the rich, and (in time) 
varied products of Alabama, Mississippi and the western States. 

And whilst commerce is thus supported, the national defence is di- 
rectly assisted by the proposed improvement, for thereby an entrance 
is afforded into the harbor to war-steamers and other vessels of con- 
siderable size, seeking supplies, repairs, or refuge. 

In order, then, to effect inis improvement and secure the attendant ad- 
vantages, I would recommend that my project and estimates for the 
same be adopted ; and that the sum of $25,000, in addition to the 
present appropriation, should be embraced in the estimates to be laid 
Defore Congress. 

Respectfully submitted bv your obedient servant, 

WM. H. CHASE, Major of Engin^ert. 

Gen. J. G. Totten, 

Chief Engineer U. jS., Washington. 

APPENDIX D U 1. 

Engineer Department, 

Washington^ December 27, 1852. 

Sir : Major Chase, of the corps of engineers, under a provision of the 
act of Congress approved August 30, 1852, lor the ^^improvement of the 
harbor of Mobile, at Dog River bar and the Choctaw Pass,^^ has reported 
a project for said improvement ; which has been approved by the 
board of engineers for harbor and river improvement, so far as concerns 
the great operation of dredging contemplated by him. 

My own opinion coincides with that of the board ; and I accordingly 
recommend that I be authorized to instruct Major Chase to proceed 
immediatel}' with the steps preliminary to said improvements. 

As it is quite probable that enterprising and responsible persons may 
be glad to undertake the work, in whole or in part, by contract, the 
interests of the United States require, as one of the first of these steps, 
that the attention of such persons shall be drawn to the Subject by ad- 
vertisements, freely circulated in those sections of the country where 
competitors are likely to be found. 

The nature of these proposals may vary. They may comprise^ 1st. 
The clearing out of one or both of the channels for the entire length 
and depth — or separate portions thereof — ^including all cost and ex- 
penses of vessels, boats, machinery, and labor, at a price per cubic 
yard; or, 

2d. They may restrict themselves to furnishing vessels, machinery, 
&c., ready for work; or, 

3d. To working the vessels and machinery at a price per cubic 
yard, keeping everything in repair; or. 
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4th. The last two propositions may be included in one, in which 
case the machinery, vessels, &c., would remain the property of the 
United States, with which to repeat annually, if necessary, the process 
of clearing out the channels. 

Care should be taken not to bind the Cnited States to accept any 
of the propositions. 

Major Chase should be instructed to give in detail the plan of oper- 
ations that seems to him best cnlculated, in prosecuting the improve- 
ment, to subserve the interest of the government, in consideration of all 
the proposals received, and of such other information as he may have 
been able to collect; and should he find the contract system most 
promising, to submit for approval such contracts as he may desire to 
have executed, accompanied by all the offers made in answer to his 
call. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brev. Brig. General, and CoL of Engineers, 

Approved : 

C. M. CONRAD, 

Secretary of War, 

December 28, 1852. 

The proposals ought to issue from the Engineer bureau. — C. M. C 

The officer was instructed to carry the project, as approved, into 
execution accordingly. 



APPENDIX VV. 

New Orleans, October 30, 1852. 

Sir : In pursuance of your instructions, contained in your letter of 
the 22d September last, we have ** taken into consideration the subject 

f)rovid(Hl for in the appropriations lately made by Congress in the fol- 
owing words : * For the construction of a harbor on Lake Pontchar- 
train, near the city of New Orleans, twenty-five thousand dollars,*" 
and we have now the honor to report in the premises, and to submit 
projects and estimates for the necessary works. 

1. For the construction of such a harbor as the present available 
means will admit of. 

2. For the Construction of such works as will afford protection to 
vessels navigating Lake Pontchartrain, and, incidentally, to the jettees 
of the respective canals and railways debouching on the lake in the 
vicinity of New Orleans. 

These latter works are the results of private enterprise, and are 
considered now as insufficient to meet the demands ot commerce on 
the lake. But a new railway is now under construction, and nearly 
completed ; it is well adapted to afford much additional aid to the 
greatly increased trade. 

The existing structures are as follows : 

The bayou St. John, and the canal connecting it with New Orleans; 

The New canal ; 

The Pontcltartrain railway; 
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The Jefferson and Fontcharlrain railway, (now nearly completed.) 

These several works are laid down on the sketch accompanying this 
report. 

The jettees of the railways afford good harbors against all winds 
save the north. The jettees of the canals form of themselves harbors 
for vessels entering them respectively ; but in low water produced by 
northerly winds, and during heavy gales, vessels cannot enter these 
canal harbors with safety ; hence the necessity of an outer harbor for 
vessels trading with the several small harbors above mentioned. 

The present appropriation of $26,000 is inadequate for the construc- 
tion of such a harbor. We have, however, formed a plan and esti- 
mate for a breakwater that may be built in the lake, unconnected with 
the jettees, imder the available money means. 

We have also made a plan and estimate for a breakwater that will, 
in connexion with the neighboring shore, afford a complete harbor and 
give to all the jettees of the canals and railways full protection against 
northerly winds, and considerable additional protection against the 
northeast and northwest winds. 

At the position (A) on the sketch, the figure of a breakwater is 
drawn in black lines. This is evidently the only figure that will give^ 
the greatest surface barrier against the waves, imder the applicationi 
of the present appropriation ; but still its extent is insufficient for the- 
purposes designea. 

The accompanying estimate (No. 1) provides for its construction at 
a cost not exceeding $25,000. 

The red lines B C, D E, and F G, exhibit the positions and extents 
of the breakwaters designed to form, in connexion with the shore, a 
harbor affording everything that can be desired on that score. 

A close harbor is embraced within the points a a' b!' a"', and it 
♦serves also as protection to all the jettees against the north winds; 
protection to the W Z Y jettees against the northeast winds ; and pro- 
tection to the jettees X Y Z against the northwest winds. Little or no 
sea is produced by the east and west winds. 

The sketch exhibits fully the advantages of this harbor, and the esti- 
mate (No. 2) provides amply for its construction. 

The board are unanimous in recommending its plan to be adopted ; 
and that a portion of it, marked a b, on section B C, be constructed 
under the existing appropriation of $25,000 ; and that an appropriation 
be asked, to complete the remainder of the structures in one year. 

The portion ot B C being constructed, will afford protection to all 
the vessels that lie under it from the north wind, and partially from the 
northeast and northwest winds within the triangles indicated by dotted 
lines. 

The plan of all the breakwaters proposed is the same. It consists, 
of four rows of piles, supported and braced by girders, beams, and 
lour- inch plank, bolted, spiked, and trentiiled together. (A vertical; 
section of it on the sketch exhibits the mode of construction.) It rises, 
above the surface of the water four feet, and descends with an in- 
clination, carrying the upper surface of the structure five feet under 
water. 

Part ii — 34 
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The wave-line of the lake is ascertained to rise three feet eight inches 
above the level, and to descend about three feet below it. 

The surface wave will be thus received on the inclined plane, and 
arrested sufficiently on its ascent to prevent rough water within the 
breakwater. The passage of the ground wave under the inclined 
plane and between the piles, tends to prevent the accumulation of de- 
posites around the work, at the same time it does not disturb the sur- 
face of the water within the harbor. 

The worm does not bite in the lake water; hence all the wood- work 
below the line p p' may be considered free from deterioration ; but the 
small prism above the hne p p' will decay, and require renewal in ten 
or fifteen j^ears. When this becomes necessary, the wooden prism 
should be cut off' above the line p p', and a new one mortised and 
boiled to the under structures. 

The plan commends itself for its simpleness and effectiveness. 
We will add, that the trade now seeking the lake entrance to the 
city of New Orleans comes from the States bordering on the Missis- 
sippi, also from Texas, Florida, Alabama, Mississippi, and Louisiana, 
lying toward the sea, and from the West Indies and Mexico. 

The prospective increase of this trade must be in proportion to the 
great development of prosperous elements in the condition of New 
Orleans, and, as such, demands that preparation, not running into 
,extravagance, should be made, not only for present, but future good 
harbor lacilities. 

We enclose, herewith, a sketch of the shore of Lake Pontchartrain 
in the vicinity of New Orleans, exhibiting everythhig that we have 
referred to in this report ; also, estimates Nos. 1 and 2. 
Eespectfiilly submitted : 

W. K. LATIMER, 

Captain U. S. Navy. 
WM. H. CHASE. 

Major U. S. Engineen. 
J. G. BARNARD. 
Capt, and livU Maj. U. 8. Engineen* 
G. T. BEAUREGARD, 
Bvt. Maj\ and Lieut* Engineert* 

XieiU J. G. TOTTEN^ 

jChief Engineer United States^ Washington. 



No. 1. 

Estimate of cost of construction of breakwater forming a harbor on Lola 
Pontchartrain^ near the city (f New Orleans. 

One section of 8 feet in length will require: 

1 pile, 12 inches by 12 inches, 23 feet long, at 10 cts. per loot, $2 30 

1 do xlo 25 do do 2 60 

1 ob do 28 do do 2 80 

1 do do 30 do do 3 00 
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Driving 4 piles, al$l per pile $4 00 

1 beam 27 feet long, 12 by 12 inches, at 10 cents 2 70 

2 girders, each 11 feet =22 feet, 12 by 12 inches, at 10 cents 2 20 

1 top brace, 12 feet long, 12 by 12 inches, at 10 cents 1 20 

18 planks, 12 by 4 inches, 11 feet long= 792 feet board mea- 
sure, at $10 per thousand 7 92 

13 iron bolts, at 40 cents each 6 20 

18 iron spikes 10 

18 locust treenails 8 

Workmanship in bolting and handling 1 beam, 2 girders, 
and 1 brace, and spiking and Ireenailing 792 square feet 

of planking 6 00 

Total cost of 1 section, of 8 feet 40 00 

One foot will cost 5 00 

3,000 running feet of breakwater, at $5 16,000 00 

Machinery J ifc. 

1 steam pile-driver S2,500 00 

1 old hulk for accommodation of workmen 1,000 00 

2 row-boats 200 00 

Sundry chains, anchors, &c 300 00 

1 clerk of the works 600 00 

1 superintendent 600 00 

4 men as boat's crew 730 00 

Sundry office expenses, &c 300 00 

6,230 00 
General contingencies for errors in estimates, 
casualties, &c., any balance from these being 
applied to the extension of the works in hand 3,770 00 

10,000 00 



Total amount of estimate 26,000 00 



Respectfully submitted : 

W. K. LATIMER, 

Captain U. S. Navy. 
WM. H. CHASE, 

Major U. S. Engs. 
J. G. BARNARD, 
Captain and Bt. Major U. S. Enga. 
G. T. BEAUREGARD, 



Nbw Oblbans, October 30, 1863. 



Bt. Major and Lieut. Enge. 
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No. 2. 

Estimate of cost of construction of a harbor on Lake Pontchartrain^ near ih 
city of New Orleans, necessary to the present and prospective wanti c/ 
commerce. 

One section of 8 feet will cost per foot, as shown in estimate No. l,$o. 
20,000 feet in length of breakwater, proposed, at $5 per 

foot $100,000 00 

Machinery, &c., necessary to construct the whole work 
within one year, will require the following: 

3 steam pile-drivers, at 82,500 $7,600 00 

1 old hulk for the accommodation of workmen 2,500 00 

4row-boats 400 00 

1 small tug-boat for towing piles and other 

materials 4,500 00 

Sundry chains, anchors, &c 1,000 00 

1 clerk of the works, per annum 1,200 00 

1 general superintendent 1,200 00 

4 men as boat's crew 1,460 00 

Sundry oflBce expenses, travelUng, &c 1,240 00 

21,000 00 

General contingencies for errors in estimates, 
casualties arising from storms, &c., any bal- 
ance from these being applied to repairs, &c. 29,000 00 

60,000 00 

Total amount of estimate ^ 150,000 00 

Respectfully submitted : 

W. K. LATIMER, 

Captain U. 8. Airy- 
WM. H. CHASE, 

Major U. & Engt. 
J. G. BARNARD, 
Captain, and Bt. Major U. S. Engt- 
G. T. BEAUREGARD, 
Bt. Major and Lieut, Enp» 

New Orleans, October 30, 1852. 



APPENDIX V V 1. 

Engineer Department, 

Washington, December 10, 1852. 
Sir : With this letter I lay before you the papers— including reporu. 
plans and estimates — ^relating to the " construction of a harbor on Lakt 
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Poi^tcharirain, near the city of New Orleans ;" this being an improve- 
ment provided for by the late river and harbor law. 

A special board, consisting of Capt. Latimer, of the navy, and Ma- 
jors Chase, Barnard, and Beauregard, of the corps of engineers, insti- 
tuted to examine this subject, have submitted two projects, namely: 

1. A project delineated in blue on the sketch herewith, and further 
indicated by the letter A. 

This project provides a small sheltered anchorage, at the distance of 
about one mile, in a northerly direction from the mouth of the bayou 
St. John. It consists of two wings, or branches, each about 2,000 feet 
long, extending, severally, in a northwest and northeast direction from 
their origin, at a point saJient towards the south. 

The special board prefer to this project another, to be mentioned 
directly. 

The board of engineers for harbor and river improvements having 
considered the subject, do not sanction this project. And the Chief 
Engineer, on account of the position chosen, the arrangement of the 
parts of the project, and the partial benefit to be afforded by any such 
figure in that position, is also unable to approve this design. 

2. The special board also present another project, delineated in red 
lines and figures, on the same sketch. This project, when entirely 
finished, will extend from B to G, a distance of 24,000 feet. Deduct- 
ing one open interval of 1,600 feet in that length, and another of 2,500 
feet, the total length of breakwater is designed to be 20,000 feet, or 
neaiiy four miles. This line of breakwater is to run east and west, at 
the distance of a little more than one mile firom the shore, and will 
cover the termini of the Pontchartrain railroad, bayou St. John, and 
the new canal. 

This project is unanimously recommended by the special board, 
who advise that the sum granted by Congress be applied to the con- 
struction of a portion 3,000 feet long, directly north of the terminus of 
the Pontchartrain railroad. They further advise that Congress be 
asked for the further sum of $126,000, in order to complete the whole 
breakwater in one year. 

The board of river and harbor improvements having had this project 
also under consideration, a majority thereof approve of the plan and 
estimate as regards the kind of structure, its extent, and position, with 
this exception, that they think the breakwater should be strengthened 
by a counter-fort on the inside every 250 feet. The third member of 
that board, though agreeing with the majority as to the general desim, 

{>refers for its construction the details shown on another sheet, (also 
lerewith,) that has been prepared to exhibit his views. 

The Chief Engineer concurs with these two boards in recommending 
this second project to the government. He thinks the condition em- 
braced in this project, of being capable of extension to cover aU the 
existing or probable landing places connected with New Orleans on 
that side of the lake, is a fundamental one ; that an extension to cover 
the three existing harbors should be accomplished as soon as practi- 
cable; and therefore that Congress should be called on for liberal 
grants in addition to that now In hand; that, in the mean time, the 
money now applicable should be used in the construction of a portion 
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of this breakwater immediately north of the terminus of the Pontchar- 
train railroad, it being an important feature in this prqect that separate 
portions, while contributing to a great general result, may, from the 
first, be made to afford good local protection. He thinks, moreover, 
that the distance from the shore of this breakwater (about one mile) is 
well chosen. 

There are, however, some points in the details as to which he must 
express himself less aj)provingly — at any rate less confidently. He 
thinks that the cross-section of the breakwater, as recommended by 
the special board, may need strengthening as a framework, even with 
the addition of the counter-forts proposed by the board of engineers ; 
Uiat there will be great difficulty in attaching strongly the immersed 
parts of the platform to each other and to the piles ; that the Ufting 
power of the waves upon this platform will be so great at times that it 
may be indispensable to mtdie the platform (or sloping surface) a sort 
of grillage, ot the nature of that shown in Col. Smith's sketch, (here- 
with,) with considerable openings — instead, as proposed by the special 
board, of placing the covering planks in contact, or nearly so. Some 
of the difliculties in the details of execution are, as he thinks, so great 
that he cannot recommend them as they now stand ; but he thinks the 
mo(hfications which on that account may be found necessary, may be 
left to be devised by the constructing officer, under the approval of the 
department; and he also thinks that the additions, if any, to the pro- 
jects of the special board, that may be required to give proper strength 
to the framework, may be ascertained by constructing a small portion 
according to their design, and making thereto the additions that expo- 
sure for some time shall show to be necessary. On these conditions he 
thinks the project of the special board may be approved by the Secre- 
tary of War; and, if approved, he recommends that he be authorized 
to direct the constructmg officer to commence, without delay, under 
instructions from this office, the portion of the breakwater opposite the 
terminus of the Pontchartrain railroad, keeping himself, in his expendi- 
tures and engagements, within the means now applicable. 

RespectfuUj- submitted. 

JOS. G. TOTTEN, 
Bt. Brig. General^ and Col. Engineers. 

Hon. C. M. Conrad, Secretary of War. 
Approved : 

C. M. CONRAD, 

Secretary of War. 

War Department, December 17, 1852. 

The project, with such modifications as were found necessary, is in 
process of execution accordingly. 



APPENDIX W W. 

New Orleans, October 29, 1862. 
Sir: The board convened, by your order of the 18th of September, 
to make an examination of the mouths of the Mississippi river, with a 
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view to determine the most convenient pass leading into the Gulf of 
Mexico, through which a ship channel, of sufficient capacity to accom- 
modate the wants of commerce, can be opened, have the honor to lay 
before the department iheir report on the subject, with estimates and 
plans submitted by ihem. 

I have the honor to be, very respectfully, your obedient servant, 

W. K. LATIMER, 

Captain U* S. Navy. 
Hon. C. M. Conrad, 

Secretary of War^ Washington* 



New Orleans, October^ 28, 1852. 

Sir: The board convened by your order of the ISth ultimo, for the 
objects therein specified, respectfiilly inform you that, having visited and 
examined the passes of the Mississippi, and having, by collecting and 
comparing the results of former surveys and investigations, by personal 
inquiry, and by all other means in their power, obtained all possible in- 
formation bearing upon these objects, they submit the following report : 

The necessity and feasibility of deepening one or more of the passes 
of the Mississippi is not a new subject : it is one almost coeval with 
the settlement of the country itself. Yet it is only of late years that 
projects to accomplish this object have been seriously entertained. 

By reference to ancient charts, it would appear that the Northeast 
Pass, for a period of at least seventy years, maintained a depth of 
twelve feet on its bar. This depth was found more and more inade- 
quate as commerce rapidly increased, after the transfer of the country 
to the United States ; and about the year 1835, public attention was 
strongly attracted to the necessity of increasing the depth in this and 
other passes. 

With a view to this object, a preliminary survey was made, under 

the direction of Captain W. H. Chase, corps of engineers, who based 

• thereon certain projects and estimates for increasing the depth of water, 

by closing several of the passes, and dredging the channel through the 

northeast and southwest bars. 

Congress appropriated for these objects the sum of $250,000 ; but 
the subject was deemed so important by the War Department, that it 
was referred to a special board of engineers, who, simultaneously with 
the experiment of dredging, ordered a new and very thorough survey 
of the delta, with a view of obtaining more extensive and accurate data 
on which to base a project, and also to furnish a standard to which en- 
gineers could in future refer, in investigating the changes which are 
continually taking place in the channels and at the mouths of the passes. 

The survey was executed with all desirable precision and scientific 
skill; a powerful dredging-boat and tenders were procured, and the 
experiment of dredging commenced. Unfortunately, the survey and 
the building of dredging machinery nearly exhausted the sum appro- 
priated, and Congress having failed to make fiirther appropriations, 
the experiment was necessarily abandoned before it had progressed 
sufficiently to test its efficacy. Thus the operations of this period failed 
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to cast any light upon this important question now before the board, 
viz : "What is the proper method of securing a depth of water over 
the bars adequate to the wants of commerce?" 

As the Northeast Pass became more and more unnavigable, it was 
found that the Southwest, which had heretofore been little used, an- 
swered sufficiently well the existing wants, and it has continued to 
answer them, without material inconvenience, till a recent date. 

During the past year, however, public attention has again been at- 
tracted to this subject. Vessels carrying large and valuable cargoes 
have been detained for weeks and even months on the bar, and it has 
been stated that the Southwest Pass has, in its turn, commenced shoal- 
ing, while the Pass a I'Outre has commenced deepening. 

The board do not find evidence to confirm the opinion that any de- 
terioration has taken place at the southwest bar. The survey recently 
made by officers of the coast survey, exhibits fiilly as much water as 
existed at the time of Talcott's survey, and the personal examinations 
of the board give the same result ; and if at any period in this interval 
there has been reported lo be more water than now exists, the board be- 
lieve the fact may be accounted for by extraneous and not natural causes. 

The tonnage and draught of ships visiting this port has for years 
past been constantly increasing; and they believe that the circum- 
stances which have recently excited public attention, are owing rather 
to an accidental accumulation of large vessels, than to any gradual 
shoaling of the bar. 

The board, in their inquiries, found no reason to believe that this oass 
has, since anything has been known of it, changed materially its char- 
acter or its depth, and they think they find resisons for this permanence 
of character, which will be stated hereafter. 

But the board, though having little fear of a sensible or rapid deteri- 
oration of this pass, are nevertheless of opinion that it is not adequate 
to the existing and prospective wants of conmierce; and it is this inad- 
equacy, and not its deterioration, which has now made it necessary to 
look for some efficient means of deepening this or other passes. 

The board, while they feel the immense importance of the task im- 
posed on them, are yet more conscious of the extreme difficulty of the 
problem submitted to their consideration. They find, in the various 
and conflicting theories and projects put forward by eminent engineers; 
in the exceptional character of the subject itself; in the want of 
analogy to anything heretofore undertaken, and consequent want of 
precedent ; and in the extreme uncertainty attending analogous opera- 
tions on a much smaller scale, great cause to distrust any opinion they 
may form themselves, and equal cause to distrust the projects of the* 
orists, who have made all their observations and facts subservient to a 
preconceived opinion. They have examined attentively, however, the 
various projects which have been submitted to the public, and they 
have sought information wherever it was to be found. They have 
themselves adopted no theory as to the formation of these bars, or as a 
basis of projects for their removal, for they believe the subject too diffi- 
cult, and the facts collected too few, to justify any theory; nor have 
they attempted to confute the projects and theories of others. 

In visiting the passes, the board proposed to themselves no extensive 



Digitized by 



C^oogle 



S. Doc. 1. A87 

investigations or minute study, for these would occupy time they could 
not spare, but simply, by personal observation, to fix the existing state 
of things in their minds, and to inform themselves as to some iew im- 
portant facts, to which the labors of others had not been directed. The 
recent Coast Survey maps rendered additional surveys unnecessaiy. 

The board spent eight days at the passes, during which they visited 
each one, and occupied themselves mainly in studying the changes 
which had taken place between Talcott's and Sands's surveys, the 
nature of the formations exhibited, the character of the bottom, partic- 
ularly of the Southwest Pass and Pass al'Outre, and the general slope 
of the bottom of the Gulf seaward for several miles from the passes. 

These operations will be found more fully detailed in the journal, 
and illustrated by the accompanying sketch of the passes. 

Some observations were made on the current; but to these they at- 
tach no further importance than as exhibiting the fact that, at all stages 
of the tide, they found inside the bar, and over the bar, an outward 
current at the bottom — ^less, indeed, than at the surface, but still very 
considerable. 

They made but one observation at much distance (say at seven fath- 
omsS outside, and this when the outward current was sensibly checked 
by tne young flood-tide ; and here they found the outward current con- 
fined to six or seven feet of the surface — all below that being salt water 
and motionless, or having little sensible motion. This is but a single 
observation, and at the dead low-water stage of the river. 

The slope of the bottom outwards to a distance of three miles, and 
to a depth of twenty-five fathoms, was found extremely gradual and 
uniform, being scarcely forty feet to the mile. 

^ Some description of the passes themselves, with their physical pecu- 
liarities, may seem necessary. Notwithstanding the number of passes 
enumerated and the complicated figure presented by a map, the true 
and essential division ot the river may be considered as only into two 
great passes — ^the Northeast and Southwest — ^for the South Pass, origi- 
nating at the same point, is now quite insignificant. The Southwest 
Pass takes from its origin a course of southwest by south, and pursues 
it with little deflection to its bar. Though throwing off several small 
bayous, it exhibits no tendency to divide ; and to this uniformity in its 
course, and maintenance of its volume, the board are disposed to at- 
tribute the permanence of depth upon its bar; for the pass presents no 
evidence of having ever carried more or less water than at present 
through its channel; and there is no evidence on record to induce them 
to believe that as far back as the discovery of the country there was 
less water on its bar than now. That it was not noticed nor used prior 
to having the aid of steam for ascending the river, maybe atlributod to 
the superior facilities of ingress and egress from the eastward offered 
by the Northeast Pass, and by the fact that the prevailing winds from 
north round to southeast are adverse in this pass, while they are 
mostly favorable in the other. 

By the experiments of Prof. Foshey, it would appear that the South- 
west Pass discharges about one-third of the entire volume of the river; 
the remaining two- thirds being discharged by the other passes and 
bayous, and by the «*Jiunp." 
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In addition to volume of water and permanence of depth oflfered by 
the Southwest Pass, it has great width of channel, and a fine anchor- 
age and harbor, both inside and outside of the bar, and in ihis respect has 
greatly the advantage of Pass a I'Outre. 

A single glance at the chart will show that vessels lying outside, 
awaiting opportunity to cross, are well protected from the violent 
winds from northwest, north, round to east, while a simple shifting of 
position of a few miles will give them shelter from the southeasters — 
though, with the latter winds and consequent rise of tide, they can 
always cross the bar. 

The Northeast Pass takes, at its origin, a direction north of east, but 
it soon divides — its main branch flowing to the south of east and form- 
ing the Northeast and Southeast Passes, while a smaller branch con- 
tinues nearly the original direction, constituting the Pass a TOutre. 
But the tendency to subdivision exhibits itself in all the derivations of 
this pnss : the main stem, besides throwing off large bayous, divides 
with the Northeast and Southeast Passes. 

The Pass a I'Outre throws off near its origin the large bayou 
called Pass a Cheval, which again subdivides into numerous smaller 
bayous ; and the Pass a I'Outre itself now exhibits in the division of 
its mouth, which has fully developed itself since Talcott's survey, the 
same tendency. A phenomenon so constant in its exhibitions, con- 
trasted with the reverse character of the Southwest Pass, seems to in- 
dicate some assignable cause. The board think they have found such 
a cause in the prevailing winds, which, from north around to southeast, 
set either directly or obliquely into the mouths of these eastern passes, 
forcing the discharging current first to one side, then the other, causing 
the formation of middle grounds and consequent division. The effects 
of prevailing winds may also be traced in the configuration of the 
promontories at the mouths of each pass. 

The board deems it needless to speak particularly of the Northeast 
and Southeast Passes ; they have become unnavigable — their bars hav- 
ing but seven or eight feet of water, and the main stem from its sepa- 
ration from Pass a I'Outre having decreased in depth and width. A 
shoal, out of water, now connects the island and this point with the 
western bank, and trees are growing where ships passed a few years 
since. 

As the Northeast Pass has shoaled, the south channel of Pass a 
I'Outre has increased in depth, and probably at the expense of the for- 
mer. Sands's chart exhibits over thirteen feet water — nearly as much 
as on the southwest bar ; and were it not for its extreme narrowness, it 
is probable it would now be as much frequented as the Southwest; but 
the width of this thirteen-foot channel scarcely exceeds, by the chart, 
fifty yards for about a mile, and there is two and a half or three miles 
of shoal to be passed over before a depth of eighteen feet is obtained. 
The north channel of Pass a I'Outre has, by Sands's chart, over nine 
feet of water ; but it is wider, and it would appear to discharge a volume 
equal, or nearly so, to that of the south channel. The bottom of these 
passes is extremely sofl, a single man being able to force a pole down 
ten or fifteen feet into the bottom with little exertion. 

This pass is becoming now much frequented ; being to the eastward 
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and to the windward, it offers advantages to vessels going to or coming 
from the eastward, and in this respect has the advantage over the 
Southwest ; but it is quite deficient in the harbor advantages possessed 
by the Southwest, being exposed on the outside to winds from north- 
west around to southeast, or all the prevailing winds, while inside it 
possesses little width for anchorage or for passing. While the balance 
of advantages are in favor of the Southwest Pass, the board deem it very 
important that both of these passes should be open. 

Natural causes have thus far worked to deepen Pass a I'Outre. 
The board believe that nature may be aided by simple constructions, 
which they will allude to hereafter. 

A few words are necessary concerning the new outlet called the 
"Jump," or Wilder's bayou. This outlet, about ten miles above the 
head of the passes, on the right bank, originated in 1840 from the rivers 
overflowing and breaking through the narrow strip of land confining 
it; and in the course of a few years it became an outlet of near a quarter 
of a mile in width at its mouth, and sixty feet in depth ; and owing to its 
rapid descent to the Gulf, it drew through it a large volume of water at 
high stages of the river. So rapid was its current, that passing vessels 
were in some instances drawn into it, and it was for a time considered 
an object of danger. But the Gulf outside being extremely shoal, mud 
flats formed in every direction, which soon became islands, obstructing 
the flow and confining the water to narrow channels or bayous, which, 
though having considerable depth, finally discharge themselves into the 
Gulf over flats having -no more than six or eight inches of water on 
them. 

At present, in looking through the " Jump," the eye meets with an 
unbroken expanse of dense willow growth, extending for miles in 
every direction, and where but a few years ago the equally unbroken 
expanse of the Gulf presented itself. The flow through the *' Jump" is 
now diminishing, and will probably soon become insignificant. 

There is no evidence nor probability that its existence affected any 
one of the passes more than another, and none that the Southwest Pass 
has been injured by it. The latter pass was never better than when 
the " Jump" was in its full activity. 

The South Pass, not before noticed, has never been accessible to 
sea-going vessels The water on its bar has diminished fi^om Talcolt's 
survey to Sands's, from eight to six feet. The volume of water dis- 
charged has been diminished; an island and extensive shoal has formed 
at its origin, and little labor would be required to stop it altogether. 

Before closing this description of the passes, the board think propef 
briefly to refer to the very remarkable agency at work at their moutns, 
and which appears to play an important part in accelerating the pro- 
jection of these passes seaward. They allude to the upheaval of land 
Dy some subterraneous power. This upheaval exhibits itself on each 
side and generally in advance of the bars, and sometimes in deep 
water in the main channel over them. 

All the islands projected beyond the points of main land, present 
indisputable marks of this upheaval. They are entirely distinct in 
character from the marsh formation constituting the main land ; are 
usually firom six to ten feet high, and sometimes as high as fourteen 
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feet above ordinary tides. In many of them springs of salt water are 
found, through which bubbles of gas escape. These springs, in over- 
flowing, deposite a sediment of fine clay, by which a cone ol considera- 
ble elevation and base is formed. These islands, in progress of time, 
are apparently undermined by the sea, or washed down by rains ; a 
marsh formation succeeds, which connects itself with the main land. 
The board refer to others for theories of this agency, but merely men- 
tion its undeniable existence, and their belief that this upheaval has- 
tens the formation of land and consequent projection ot the passes 
seaward. 

The board have deemed these remarks indispensable to a just under- 
standing of the opinions they have formed, and of the recommenda- 
tions they are about to make. The Secretary has proposed a series of 
questions which they have found impossible to answer categorically, 
simply because they believe they do not, in the nature of things, admit 
of such answer; and they would remark, that the experimental system 
of operations they propose is based upon the trial of well known and 
plausible projects, or upon a few indisputable and universally admitted 
facts. 

To the first question, " which of the passes is, in your opinion, the 
most convenient, or offers the greatest facilities to vessels entering 
and going out of the river, and your reasons for this opinion," they 
answer, that if compelled to the choice of a single one, they would 
select the Southwest; but they state that there are weighty reasons 
for keeping open both this pass and the Pass a I'Outre, and that 
these reasons are stated in their foregoing accounts of the advantages 
and disadvantages of these passes. If the experiment for improvement 
is to be confined to a single one, they recommend the Southwest for 
its application. 

Second question : " Which can be opened and kept open with the 
least difficulty and cost, and the probable cost of each?" The board 
refer to the foregoing and following answers. They have selected the 
Southwest for experiment in the farst instance, and nature would sug- 
gest a somewhat different system of operations at Pass a TOutre, 
from that recommended at the Southwest. Their views on these points 
will, therefore, be best understood after answering the following ques- 
tion. 

Third question: "The breadth and depth which should be given to 
the proposed channel, so that it will be of sufficient capacity to accom- 
modate the wants of commerce; the same to be clearly indicated on 
a map of the pass." The board consider 18 feet in depth and 300 feet 
in width the least allowable. Such a channel is indicated on sketch, 
herewith, of Southwest Pass; but they strongly recommend, if found 
practicable, a depth of 20 feet. 

Fourth question: ** What process is recommended for the execution 
of the work ? To what extent, and how, may the present means 
(deducting a portion to meet contingent expenses) be made to test the 
chances of success ? and as the law requires that the trial shall be 
made under a contract, state all the pomts deemed indispensable to 
insist on in said contract; to this end present the rough draught of the 
instrument." 
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This question involves the real diflSculties of the case. The follovr- 
ins projects are well known, and have appeared to merit the con- 
sideration of the board : 

1. Stirring up the mud at the bottom by suitable machinery, throw- 
ing it into the current, whereby it is to be swept off. 

2. Dredging. 

3. Jettees projected from the shores, to contract the current over the 

4. Closing the useless passes. 

The first has had its advocates among eminent engineers, and they 
are now supported in their opinions by individuals who base their 
belief in its success upon their long experience in towing vessels to and 
fro over the bar. 

While the members of the board differ in their individual opinions 
on this subject, they consider it a measure which can be tried most 
readily, and at least expense ; and an opportunity is offered by the 

Eropossds of the Towboat Association to test it, without expense to the 
fnited States in case of its failure. They therefore unanimously 
recommend the trial by the opportunity thus offered, and by which 
the present means may be. applied with tolerable chances of success, 
and in no other way. But they feel that they would not discharge 
their duty in limiting themselves to this. They believe that nothing 
but experiment can prove whether or not any project will be effica- 
cious, and they believe the importance of the subject demands that no 
experiment should be left untried. 

The board, therefore, recommend that an appropriation be asked 
adequate to continue the same process, if successful, to producing a 
channel of 20 feet depth, or, if unsuccessful, to be applied to other pro- 
cesses. 

This makes it necessary to allude to other projects in order enume- 
rated. 

The operation of dredging is believed to have much in common 
with the process just recommended. The causes of failure for the 
first may be the same as for the latter. This is a point, however, which 
would best be determined by the officer in charge of the works. So 
far as we are able to ascertam, the opinions of those who had charge of 
the experiment in 1839 were favoraole. 

An estimate herewith, marked A, carefully made, gives $99,700 for 
the cost of cutting an 18-foot channel in ten montns. To cut the 
same in five months would require additional machinery, swelling the 
amount to $150,000. To keep the channel open the balance of the 
year is provided for in the above estimate. 

This operation being much less costly than the construction of jettees, 
the board, though, as before, differing in their individual opinions as to 
the probability of success, unanimously recommended that an appro- 
priation of $150,000 be asked for, to be applied — 

1st. To the continuance of the process Jirst recommended^ if found 
successful — ^to increasing the depth of the Southwest Pass to 20 feet. 

2d. To dredging an 18-foot channel through the same pass, if the 
first process (stirring up the bottom) fails, and if the causes of failure, 
as observed by the engineer, are not such as to create a strong proba- 
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bility that the same causes will operate iff, the same manner upon the ojperor 
tion of dredging, 

3d. In cnsc of failure of the Towboat Association to perform their 
contract, and it should not be thought expedient to resort to dredging, 
the above sum, together with the available existing appropriation, to be 
applied to the construction of jettees, as the Secretary of War may 
direct. 

The project of jettees is based upon the simple fact that, by confining 
the water which now escapes uselessly in lateral directions to a nar- 
row channel over the bar, the depth of this narrow channel must be in- 
creased — in other words, the existing bar must be cut away. 

A new bar will form beyond the jettees ; how soon we do not pre- 
tend to estimate. 

But all experience at these passes has shown that the depth on any 
one bar i? greater as the volume of water discharged by the pass is in- 
creased. The contraction of the same volume to a narrow channel is 
analogous to throwing a greater volume into the same channel. Hence 
it is reasonable to believe that the new bar would have considerable 
more water than the old ; and that this increased depth would continue 
for a considerable period of time. 

The rate of annual expenditure for extension of these jettees the board 
are unable to estimate. The boartl recommend the trial of the project 
in case all efforts of stirring up the bottom or dredging fail. 

Estimates for jettees at the Southwest Pass and Pass a TOutre — 
the former amounting to $315,000, the latter to $96,000 — are presented 
herewith in papers marked B and D. 

The fourth plan of closing passes cannot be applied to any extent for 
improvement of the Southwest Pass, since, without stopping the main 
trunk of the Northeast Pass (which is not recommended) no considera- 
ble additional volume can be thrown down the Southwest Pass; (this 
Elan may, however, be applied to Pass a P Outre, as will be seen 
ereafter.) 

The closing of the " Jump " may, indeed, be thought expedient here- 
after, but the board have not considered it. 

In relation to that part of the fourth question, referring to form and 
conditions of contract, &c., the board state that they have recommended 
a contract for approval of the Secretary ; and if that is not approved, 
they see no probability of making another likely to produce any result, 
with existing means^ and therefore they recommend no other. 

Fifth question : " What is the opinion of the board as to the pjerma- 
nence of the contemplated improvement, supposing it once finished; 
and if liable to deterioration, what shall be the means of prevention, 
and what the annual cost thereof?" 

The board ofFer no opinion as to permanence or cost of maintenance 
of the works they recommended, merely stating that if the operations 
are not found successful enough to be maintained at a reasonable cost, 
they may be considered as failures and should be abandoned. Experi- 
ence and observation will alone answer this question. 

The board have answered the Secretary's questk>ns as categorically 
as possible, but they consider it their duty to go somewhat further. 
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They have stated tlie advantages of Pass a I'Outre, and the import- 
ance of having a ship channel there. 

Natural causes have increased considerably the depth of water 
through this pass. These causes may continue to operate, but the 
board cannot entertain a very sanguine hope that a greater depth than 
now exists will be speedily attained by natural causes alone. 

The quantity of water discharged through the main pass is not ade- 
quate to the maintenance of a great ship channel. 

Stirring up the bottom, dredging, or jetteeing, if successful elsewhere, 
may succeed here ; but the board still think that the useless water voided 
by the South Pass, by Pass a Cheval, by the north channel of a I'Outre, 
and, to a certain extent, by the Northeast Pass, should be applied here. 
They therefore recommend the gradual and successive closing of the 
north channel of Pass a TOulre, of Pass a Cheval, of the South Pass, 
and a partial deflection of the Northeast Pass. 

They consider it necessary that these operations should be succes- 
sive and gradual, that the main stem may have time to accommodate 
itself to the increased volume. 

An estimate for these objects is herewith submitted. Its amount of 
$30,000 is not great, and the board recommend that a special appro- 
priation should be asked, to be applied immediately to these objects. 
(See paper C.) 

And they also recommend that whatever process should hereafter 
be found successful at the Southwest Pass, should also be applied to 
Pass a rOutre. 

The above projects comprise all that seems to the board to offer any 
chance of success ; and they believe that the importance of the subject 
demands that all should, if necessary, be tried. 

If they all fail, the board have no fear that the passes will be in any 
worse condition than they are now : if they succeed, the object will be 
gained. 

But, in case of failure, the board believe there is yet a plan to fall 
back upon, viz : a ship canal. The board do not allude to it with the 
view that the project should now be entertained, but merely to express 
their belief in the practicability, and to recommend that the engmeer 
charged with these works should be directed to employ such time as 
he can spare to investigation of the subject, having reference to the 
possibility of a future recurrence to this project. 

And the board further state that reasonable conclusions, as to the 
success of any one of the projects here presented, can only be derived 
from the constant presence and study ot the engineer, and they there- 
fore recommend that he should be directed to devote his whole time to 
this work alone, with regard not merely to the work actually under ex- 
ecution, but to the succession and propriety of ultimate projecls. 

The board herewith transmit the following papers and drawings, 
illustrating their report and operations: 

Estimate for dredging Southwest Pass, marked A. 

Estimate for constructing jettees at Southwest Pass, marked B. 

Estimate for constructing auxiliary works at Pass a I'Outre, marked C. 
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An estimate of the cost of jettees at the mouth of Pass a POutre, 
marked D. 

A sketch of the passes of the Mississippi, exhibiting the line of pro- 
posed dredging in the Southwest Pass; the positions of jettees at the 
same pass. Also the position of the auxiliary works proposed for the 
Northeast Pass, and its branch a I'Outre, and the position of jettees 
at the mouth of Pass a I'Outre. 

Respectfully submitted : 

W. K. LATIMER, 

Captfiin U* S, Navy* 
WM. H. CHASE, 

Major U. S. Engs. 
J. G. BARNARD, 

Capt. and Bu Major Engs* 
G. T, BEAUREGARD, 
Bu Major and Lieut. ofEngs, 
Hon. C. M. Conrad, Secretary of War. 

A. 

Estimate of the cost of dredging a channel 4,000 yards long^ 100 ynjds wide, 

and 6 yards deep^ at the Southwest Pass of the Mississijipi. 

Madumenf, 

1 dredge-boat, complete, (eteam) $25,000 00 

1 tug-boat do do 10.000 00 

4 discharging scows, complete - 5,000 00 

40,000 00 

Officers and crew of boat. 

1 captain, per day $3 00 

1 mate 1 50 

1 engineer 3 00 

1 blacksmith as assistant 2 00 

1 steersman 1 50 

1 steward 1 00 

1 cook 1 00 

3 firemen 3 00 

6 deck-hands 6 00 

$22 00 

Pronsionsfor 16 persons, at 50 cents 8 00 

Steam, ten hours per day — 8 barrels of ooal per hour, at 50 cents per 

barrel— 10X8X4 40 00 

Repairs of boat and machinery, per day 30 00 

$100 00 

Officers and crew of tvg-boat and lighten. 

1 captain $2 00 

1 mate 1 60 

1 engineer 3 00 

I assistant 1 50 §Vi^f^^ 

1 steersman 150 5?'^* 

1 steward 100 

1 cook 1 00 

3 firemen 3 00 

4 deck-hands 4 00 

16 meninlighter 16 00 

' 34 50 

Provisions for 30 persons, at 50 cents 15 00 
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Steam, ten boi]r»--6 barrels of coal per hour, at 50 cents, lOX 6 X i • • - 1^ 00 

Kepairs of boats and machinery per day 10 00 

Contingencies of all kinds 10 50 

$100 00 

Total cost of operations per day 200 00 

The xsapacity of the dredge is estimated at 2, 000 cubic yards per day. 

The length of channel to be excavated is 4, 000 yards, width 100 yards, and the 
average depth of mud 2 feet or | yards. 

Then 4, 000 X 100 Xi 266, OCT cubic yards. 

Add 50 per cent for filling in from lateral pressure and 

other causes 133,333 do. 

400,000 do. 

400, 000 cubic yards, at 10 cents $40,000 OO 

Add cost of machinery 40,000 00 

$80,000 00 

Cost of dredging in 200 days $80,000 00 

There should be added for the cost of casualties, errors in estimates, &c., &.C., 

say 60 days, at $200 12,000 00 

400, 000 cubic yards, at 23 cents 92,000 00 

After the channel is excavated, the boats and machinery must be kept in readi- 
ness the remainder of the year to remove deposites, should they occur in the 
channel. 

Say 35 days in full operation, at $200 per day $7,000 00 

And 70 days lying still, with — 

1 captain $3 00 

1 engineer 3 00 

1 cook 1 00 

3 hands 3 00 

70days,at 10 00 700 00 

7,700 00 

Total cost of 400, 000 cubic yards in 200 days 09,700 00 

To perform the same amount of work in 100 days: 

The 100 days, at $200 per day $20,000 00 

Cost of first set of boau and machinery 40,000 00 

Add cost of another set of boats and machinery 40,000 00 

100 days' work ofthe same, at $200 per day 20,000 00 

$120,000 00 

Cost of casualties, bad weather, &c., 35 days, at $200 7, 000 00 

After the channel is excavated, one set of boats and machinery must be kept in 
readiness the remainder of the year to remove deposites in channel — 

Say 60 days of dredge in operation, at $200 $12,000 00 

And 160 days lying still, at $J0 per day 1,600 00 

13,600 00 

Clerk of the works, boats' crew, boats, stationery, and contingent expenses of the 

resident engineer 2,400 00 

Add for errors in estimate, &c., &c 7,000 00 

Total cost of dredging a channel ^ 150,000 00 

Supposing that, in the second year and subsequent years, deposites in the chan- 
nel would require 200,000 cubic yards to be removed, one dredging machine 
would perform the work in 200 days. 
Add 30 days for casualcie8~130 days, at $200 per day $26,000 00 

Part ii— 36 
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And keeping one machine in readiness the remainder of the year would be 23S 

days, at $10 per day $2,350 00 

Contingencies , 1,^ 00 

Total coRt of keeping the channel for the second year and each succeeding year. 30, (lOO 00 

Respectfully submitted 

' W. K. LATIMER, 

Captain U, S. Navy. 
WM. H. CHASE, 

Major U. S. Engineers, 
J. G. BAKNARD, 

Captain and Brt. Major U. S. E. 
G. T. BEAUREGARD, 

Bvt. Major and Li£Mt,of Eng'n. 
New Orleans, OUober 28, 1852. 



B. 

Estimate for the construction of jettees,, Jive miles in lengthy at the mouth 

of the Southwest Pass. 

These jetties are to average about 14iJ feet in width, an^to be made of two, three, or four 
rows of 40-foot piles, (mean length,) 1 foot in diameter, and driven from 20 to 25 feet into the 
soil, placing them 3 feet apart, from centre to centre, in each row, as per sketch. 

For 26,400 piles, at $200 per M $52,800 00 

For driving 26,400 piles, at 80 cents 21,120 00 

For longitudinal pieces, 7 12,800 feet board measure, 9 inches by 12 uiches, at $16 11, 404 tM 
Cross-ties and braces, 1,584,000 feet board measure, 9 inches by 12 inches, at 

$16 25,344 00 

String-pieces to railroad, 475, 000 feet board measure, 9 inches bj 12 inches, at 

$16 7,603 20 

Railroad iron, at $3, 000 per mile 15,000 00 

For iron bolts, bands, &c., for jettees 30,000 00 

For carpentry, &c., at $1 per pile .--.- 26,440 00 

For filling with sand-bags 50, 000 cubic yards, at $1 20peryard 60,000 00 

For filling facines, brush, &c., at 15 cents per cubic yard 7, 500 00 

For contingencies and unforeseen expenses 52,555 75 

309,727 75 

Or, at $61, 945 55 per mile for jettees 309,727 75 

For closing 2, 100 feet of bayous on left shore of pass near the 
mouth of river, on the same plan as those at Pass k I'Outre, at 
$2 27rlperfoot 4,772 25 

For contingencies and unforeseen expenses • 500 00 

5,272 25 

Grand total 315,000 00 

Respectfully submitted : 

W. K. LATIMER, 

Captain V, 8. Navy. 
WM. H. CHASE, 

Major U. 5. Engineen. 
J. G. BARNARD, 

Captain and Bvt, Major Engineers. 
G. T. BEAUREGARD, 

BfH. Major and Lieut, of Engineers, 
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C. 

Estimate for closing the north branch of Pass a V Outre, 5,280 feet in 
length, with two rows of piles 30 feet long and 1 Joot diameter, placed 6 
feet apart in each row, from centre to centre, and the rows 6 inches apart, 
to receive 5-inch planks slipped down between them, as per sketch. 

For 1,760 piles, 30 feet long, 1 foot diameter, at|2 $3,520 00 

For 158, 400 feet, board measare, 3-inch plaok, at $16 per M 2,534 40 

For 95, 040 feet, board measure, at $16, for string and cap pieces.. 1, 520 00 

For 1,760 iron bolts and bands 704 00 

For worl^manship, carpentry, and labor 1,760 00 

For contingencies and unforeseen expenses 1,961 60 

$12,000 00 

Or at $2 27i per running foot 12,000 00 

For closing the bayous at the mouth of the pass on the right bank, 

1, 800 feet in length, at the same rate as above, at $2 27| per 

running foot 4,090 50 

For closing up Pass k Cheval, 500 feet in length, at $2 27| per 

running foot 1,136 25 

For a deflection, 2, 500 feet, at the head of Northeast pass, at $2 27^ 

perrunning foot 5,6S1 25 

For closing South pass, 2, 500 feet, at $2 27^ per running foot 5, 681 25 

For contingencies and unforeseen expenses 1, 410 75 

18, 000 00 

Grand total 30,000 00 

Respectfully submitted. 

W. K. LATIMER, 

Captain U. S. Navy, 
WM. H. CHASE, 

Major U. 8. Engineers, 
J. G. BARNARD. 
Captain and Brevet Major Engineers. 
G. T. BEAUREGARD, 
Brevet Major and Lieutenant of Engineers, 



D. 

Estimate for the construction of 1 J miles of jettees at the 
mouth of Pass a TOutre on the same plan as the South- 
west pass, at S61,945 65 $92,918 32 

For contingencies and unforeseen expenses 2,081 68 

Grand total 95,000 00 

I^spectfuUy submitted. 

W. K. LATIMER, 

Captain U. S. Navy* 
WM. H. CHASE, 

Major U. S. Engineers. 
J. G. BARNARD, 
Captain and Brevet Major Engineers* 

G. T. BEAUREGARD, 
Brevet Major and Lieut, of Engineers. 
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APPENDIX W W— 1. 

Engineer Department, November 1, 1852. 

The proposition made by the New Orleans Towboal Association, as 
Qommunicated in the within papers, and recommended to the Secretary 
of War by the special board of officers, is to the following effect, 
namely : 

The said association will open a channel at the southwest pass of the 
Mississippi river of the width of 300 feet, and depth at low tide of 18 
feet, for tne sum of $75,000 — no portion of said sum to be paid until 
the work shall have been completed to the satisfaction of tne officer 
appointed by the government to supervise the same. 

In consideration of the observations made by the special board on 
this proposition; their recommendation of it; the fact stated by them 
that the Southwest pass has not changed its depth of water over the bar 
since Talcott's survey in 1838; their unanimous opinion that the in- 
terests of commerce demand that this pass, as well as the Pass a 
rOutre, should be improved, I respectfully advise that this proposi- 
tion, involving the government in no expense unless successfully carried 
out, be accepted ; and that Major Barnard be instructed by telegraph 
so to inform the association, in order that they may proceed at once 
with the undertaking. A written contract, embracing the conditions 
mentioned in the proposition, and such others not inconsistent there- 
with as may be necessary to protect the interests of the government, 
to be forthwith prepared and sent to the same officer for execution. 

Respectfully, 

JOS. G. TOTTEN, 
Bt. Brig. Gen. and Col. Engs. 

A contract for the excavation of the channel, as proposed herein, was 
accordingly entered into by the War Department with two of the New 
Orleans towboat companies, who have completed their engagement. 



APPENDIX X X. 

New Orleans, La., February 12, 1853. 

Sir : Your orders of the 2d of October placing me in charge of the 
following surveys, viz: 

1. A survey of East Pascagoula river; 

2. A survey in reference to removal of obstructions to navigation of 
Bayou La Fourche ; 

3. A survey of the harbor of Sabine ; 

4. A survey of the river Sabine ; 

and instructions with regard to the execution of these survej'S, did not 
reach me until the 29th of that month. As soon after as practicable, I 
proceeded to Bayou La Fourche, and made such an exammation as the 
limited time which could be allotted to this work would admit, and 
such as the nature of the required improvement seemed to demand. 
In compliance with your mstructions, I availed myself of all the in- 
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formation I could obtain from the most intelligent persons residing on, 
or acquainted with, the bayou. 

I found the obstructions to the navigation of the Bayou La Fourche to 
^consist of great numbers of snags, which project above low water, and, 
tor the distance of eighteen miles, almost entirely prohibit the passage 
of steamboats during the summer and fall months. 

These obstructions are about sixty miles below the upper end of the 
bayou, and in the vicinity of the intersection of the "La Fourche and 
Barataria canal" with the La Fourche. 

It is needless to say that the lands along the bayou are exceedingly 
fertile — having a fine climate, a rich and an inexhaustible soil. Such 
lands must increase in value, and they must more and more be brought 
into the culture of the peculiar productions of Louisiana, until this shall 
have become one of the most wealthy and important localities in* the 
south. 

The parishes of Louisiana interested in the navigation of Bayou La 
Fourche are "Ascension," "Assumption," "La Fourche Interior," and 
" Terre Bonne." 

The population of " La Fourche Interior" is estimated at 12,500 

Do "Assumption" do 15,000 

Do "Ascension on La Fourche" do 2,500 

Do "Terre Bonne" do 10,000 

Total 40,000 



ANNUAL PRODUCTS. 






Name of parish. 


Sugar, 
hhds. 


Molasses 

hblB. 


Com, 
bushels. 


Rice, lbs. 


£stim*d Talu« 
of property* 


La Fourche -. 


9,000 

10,000 

8,000 

3,000 


15,000 

16,000 

14,000 

5,000 


75,000 
90,000 
50,000 
20,000 


500,000 
600,000 
300,000 
100,000 


$8,000,000 


Assmnption ....... .............. 


9,000,000 


T«rrfl Bonne ...m^- .... ..,., 


6,500,000 


Aacension on La Fourche 


500,000 






Total 


30,000 


50,000 


235,000 


1,400,000 


24,000,000 







To the above may be added sweet potatoes, Irish potatoes, hay, 
oats, &x., in large quantities. 

To remove the snags and sunken logs to the depth of 6ve feet be 
low low water would probably require the service of a good snag-boat 
during two working seasons, occupying each year from July 1st to De- 
cember 1st, a period of five months, 

I estimate the cost as follows : 
One strong, well-built snag-boat, complete (the Louisiana 

State boats cost $15,000) $14,000 00 

To work the boat with a good crew two seasons, of five 

months each 15,000 00 

Care of boat and salary of captain, during seven months 

not working , 700 00 
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Hire of clerk two years, «'xt $500 per year $1,000 OO 

Office rent two years, at $10 per month 240 00 

Travelling expenses, stationery, and unforeseen expenses . 660 00 

Total of estimate for two working seasons 31,50 00 

The amount required to be appropriated this session of Congress is 
made up as follows : 

Cost of boat $14,000 00 

Cost of working the boat one season of five months, at $50 

per day 7,500 00 

Care of boat when not employed, seven months 700 00 

Of clerk hire 500 00 

Office rent one year, at $10 per month 120 00 

Travelling expenses, stationery, &c., &c 180 00 

Total required to be appropriated this session of Congress, 23,000 00 

I may here remark, that the boat will still remain good, as the prop- 
erty of the government, to be applied to service elsewhere. 

I will here add, that there is an incidental advantage which the plant- 
ers on Bayou LaFourche hope to derive from the "removal of obstruc- 
tions to navigation." 

The levees which have to be constructed, particularly those low 
down the bayou, are very high — from twelve to fifteen feet — and it is 
the general opinion that the waters rise higher each year than the pre- 
vious one. The causes assigned are two — first, that the constant pas- 
sage of boats along the upper end of the bayou is gradually enlarging 
the water-way; and second, that the mass of interlocked logs and 
branches of trees intercepts the passage of sediment and sunken mate- 
rials, and 'thus by contracting the water-way a yearly rise is the neces- 
sary consequence. 

It is supposed that by removing the larger obstructions the smaller 
ones woula not accumulate ; and thus the planters would be relieved 
at once (to a degree) of the fearful head of w^ater which yearly presses 
against their levees, and threatens to engulf them, and also of that 
yearly increased rise, which becomes yearly more difficult to guard 
against. 

It has been suggested to me, by a gentleman of scientific attainments, 
that his hasty survey would seem to establish the fact, (not however 
conclusively,) that the tops of the levees in the vicinity of the obstruc- 
tions which have been mentioned are below the plane of direct de- 
scent from the river Mississippi to the Gulf, at the mouth of Bayou La 
Fourche. In accordance, therefore, with the supposed law governing the 
regimen of rivers, "that their beds have a tendency to rise to the plane 
of common descent," it is questionable whether the bed of the Bayou 
LaFourche, at the point specified, will not rise yearly until it has attained 
the limit fixed by the regulating law. 

To render the objection valid, or to refute it, would require extensive 
surveys and careful observation for a length of time. As this objection 
has no force against the "removal of obstructions to navigation," and 
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651 



as that is the real question which I have been directed to decide upon, 
I do not consider it as at all necessary to discuss this objection respect- 
ing the incidental advantages to be derived from this "improvement of 
the navigation." 

I will remark that the laws which regulate the regimen of the Mis- 
sissippi river will not apply, without modification, to a shorter branch 
leading to the sea. As Bayou La Fourche is much shorter than the river 
to the Gulf, so the current must be much more rapid. The particles 
of matter held in suspension by the river water on account of its mo- 
tion will not be deposited in any part of the bayou where a stronger 
current sweeps it forward. 



A 



B 




Level of Gulf 



Let A B represent the length of the river from Donaldsonville to 
the passes. 

Let A C represent the distance through the bayou to the Gulf. A D 
will be descent of river. A E will represent the descent of the bayou. 

Let us suppose F E parallel to A D, then the current firom A to F 
would be very strong, and there could be no deposit. From F to E we 
might expect a very slight rise, as the current would be like that of the 
Mississippi, and hence a slight deposit might be made Suppose F so 
low that the current from F to E would be less than in the Mississippi, 
then I suppose a depo&it would take place at F at once, and raise t5ie 
point F so high as would give a descent as great as in the Mississippi 
river. % 

If this reasoning is correct, there is now no part of Bayou La Fourche 
where the descent is not as great as in the river; so that the yearly rise 
in the bed of even this portion should not be greater than in the Mis- 
sissippi. 

I am of opinion that the portion of the bayou having a more rapid 
current than the river, extends below very nearly all the plantations; so 
that no cause can be seen why there should not be a yearly rise of the 
bed after the present obstructions shall have been removed. I advance 
this only as a crude theory. 

All who are interested in the removal of these obstructions, on any 
account, consider that they have a special claim upon the United 
States government for an appropriation to remove obstructions from the 
bayou, besides the general one, of "an improvement of the navigation," 
since obstructions were placed in the bayou by order of Gen. Andrew 
Jackson, as agent for the government, as a defensive measure in con- 
ducting operations in this quarter during the late war between Great 
Britain and the United States. 

All the inquiries which I could make with regard to this supposed 
fact served to confirm it. 

A gentleman of intelligence writing from Thibodaux says : •*In 1846» 
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1847, several citizens of our locality obtained written aflHdavits which 
substantiated the fact beyond a doubt, and placed the same in the 
hands of our representative, then the Hon. B- G. Thibodaux. On his 
arrival he made application to Congress for an appropriation, which 
motion was referred to the Committee on Internal Improvements, and 
by said committee no action was ever taken, even up to the present 
time." 

It is my intention, as soon as low water will permit, to examine the 
bar at the outlet of the Mississippi, to ascertain whether it is practica- 
ble to keep a channel open dunng the season of low water, and what 
would be the cost each season. 

I am, sir, very respectfully, your obedient servant, 

HENRY L. SMITH, 

LieutenafU Engineers* 
Gen. J. G. Totten, 

Chief Engineer i Washington^ D. C 



APPENDIX Y Y. 

New Orleans, Louisiana, February 16, 1853. 

Sir : Upon my return from the survey of Bayou La Fourche, having 
supplied myself with a large light skiff and the necessary camp equip* 
age, I proceeded to llie Sabme river by ascending Red river in a steam- 
boat as fiir as^ Shreveport, and crossing over the country to Pulaski, 
Panola countyj Texas, and from thence descending to its mouth, a dis- 
tance of about 523 miles. 

I obtained a very correct knowledge of the river above Pulaski to 
Belgord, in Smith county, Texas, the 'head of navigation, by con- 
versing with persons acquainted with this portion of the river, and by 
the written statements of those who have been employed by the inhab* 
itants to improve the river, and who have run steamboats thus far up. 
I made such surveys in the harbor of Sabine as were necessary for 
me to estimate the cost of the required improvements, and retumeid by 
way of Galveston, Texas, to New Orleans, and submit the following 
report of the result of my observations : 

Sabine river . — The whole length of the river from the head "of navi- 
gation, at Belgord, Smith county, Texas, to the Gulf of Mexico, is 
about 738 miles ; of which, 285 miles are entirely in Texas, and the 
remaining portion is the boundary hne between Louisiana and Texas. 

The bottom lands, most of them quite low, and all of them subject 
to overflow during the season of high water, extend in width from one- 
half a mile to three miles back from the bank of the river to the high 
lands. These high lands frequently extend to the river, and are called 
" bluffs. " Occasionally these blutiTs are on both sides of the river at 
the same point ; thus affording a good location for a ferry, and for a 
small town or depot lor country produce, and for the return supply of 
goods for country consumption. 

The rise and fall of the river at Logansport, about 453 miles from 
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the Gulf, is thirty feet. At points nearer the Gulf the rise and fall be- 
comes less. The rise and fall of the water is sometimes very rapid. 
From the middle of January to the last of June is considered as being 
the season of high water, but a partial rise may be expected much earlier. 

The current is not very strong, except over the shoals, or in narrow 
portions of the river, as at what is called the "Raft" or in the "Nar- 
rows." 

The width varies from 100 feet to 200 feet, to the foot of the Nar- 
rows ; below which it varies from 300 to 500 feet. 

At the time of the lowest water there is only sufficient depth for a 
skiff at points in the river above Logansport, and below there are 
rocky shoals and sand bars, which render an attempt to procure a low- 
water navigation above Belgrade inexpedient, if not impracticable. 
The country abounds with wild game, such as ducks, geese, wild 
turkeys, deer, and bears. 

The soil generally is good, and produces fine crops of cotton, com, 
potatoes, &c. 

The climate is said to be healthy, and on that account this region is 
to be preferred to some other portions of Texas which can boast a 
richer soil. 

The tide of emigration from the older States of the Union has of late 
been setting towards the counties of Texas contiguous to and border- 
ing on the Sabine river. The only product of the soil which at present 
will bear the cost of transportation is cotton, which is principally carted 
to shipping points on Red river, a distance of 50 or 120 miles ; and the 
return trade is mostly through the same channel. 

The planters, anxious to get their cotton to a market, aware of the 
difficulties attending the navigation of the river with all its present ob- 
structions, and of the consequent exceeding high rate of insurance, 
and the uncertainty of the arrival of a steamboat, prefer to adopt the 
more tedious, but more certain, route to Red river, when the state of 
the roads does not render them absolutely impassable. On the other 
hand, those interested in steamboats cannot aff(>rd to run up the river 
where the risk is great — where the wear and tear is serious under the 
most favorable circumstances, where only a small boat carrying a 
small load is able to run at all, and where even a small boat can only 
run in the day time — ^without knowing certainly that a load will be in 
readiness upon their arrival at the principal depots on the river. 

It is evident that the first step towards affording increased facilities 
to the inhabitants of this portion of our country is lo remove, thoroughly 
and permanently, those obstructions which now render the navigation 
of the river difficult and dangerous. 

These obstructions consist of leaning trees upon the banks, of occa- 
sional rafts which gather from floating timber, of snags in the bed of 
the river, and of large logs which have gathered and sunk, particularly 
at the bends, where they are caught and mingled with the trees which 
have fallen from the caving banks There are points where the turns 
are very quick, which could in some cases be avoided by making a 
short cut off, at less expense than the cost of clearing around. 

I would propose the following improvements : 

Let all trees be cut on the sloping banks which could in any way 
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interfere with a boat touching the shore with 10 or 12 feet rise of water. 
Their stumps should be cut smooth with the ground, so they could not 
injure the hull of a bo^t running over them. These trees must be cut 
up into 12 feet lengths, so they may float off without forming rafts. 

On that portion of the sloping banks which would be above the line 
of 10 or 12 feet above low water, let such trees as have branches and 
tops to interfere with any of the upper works of a steamboat be cut off 
with a very high stump, and thrown back into the woods, with the 
trunk still strongly attached to the stump, to prevent its being carried 
away by the current and becoming a new obstruction. These stumps, 
so standing, will serve as guards to prevent the boat from running ac- 
cidentally, or being carried by the current, so near the shore as to in- 
jure her upper works by the branches. 

Where there are caving banks, let such trees as would be likely to 
fall in the course of two years be cut down, and let others be girdled 
or *' deadened," so they may float when they fall, and perhaps break 
in pieces ; or, at least, break off all the tops and branches, so they be 
less likely to catch in their descent to the Gulf. 

The felling these trees on the caving banks, and the girdling of others 
further back, will not have a tendency, as some might suppose, to 
render the bank more subject to fall by the removal of tlie roots which 
helped to bind the soil; but a thick undergrowth would spring up, the 
more innumerable roots of which would serve the same or a better 
purpose. 

At the lowest stage of the water the snags should all be cut even 
with the surface. All sunken trees with one end projecting upon the 
bank should be cut off and allowed to sink, if the water should be of 
sufficient depth, and if not, these logs should be hauled out upon the 
bank, or removed to some deeper point of the river and sunk. 

With such a disposition of the snags and logs, a boat could safely 
ascend over them whenever a rise of four feet would make the rocks, 
shoals, and sand bars passable; and with the trees removed from the 
banks in the manner I have indicated, and with judicious regard to the 
greater or less extent of clearing which the particular locality should 
require, there would no longer be the serious detention of laying up at 
night ; there would be no extra risk in running this river ; there would 
be no extraordinary wear and tear ; much larger and more profitable 
boats could be employed ; and the uncertainty and high rate of in- 
surance, which at present embarrass the planter and the boat owner, 
would be removed. 

As it is practicable at no great cost, and would be highly advanta- 
geous, to remove the obstructions to low-water navigation as high as Bel- 
grade, which is 178 miles from the Gulf, I have estimated the cost of 
the improvement of this portion of the river with reference to that 
project. 

With such low-water navigation established, the double purpose 
would be served of giving employment to the steamboats in low water; 
thus encouraging the upper navigation of the river during Aig-A uxHeTf 
and of opening a convenient channel of trade with an extensive region 
of country ncjrth and west of that point, at a season too when the 
trade via Red river is cut oB! 
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At the head of the Narrows a large body of water passes off by the 
old channel. By turning all of the water into the present channel, it 
would, no doubt, in connexion with the clearing of the banks, give in- 
creased width to this contracted portion of the river. 

Below the Narrows the river is wide and deep, and the navigation 
is at present perfect. 

The Sabine river enters into Sebine bay by four pjisses. The pass 
marked B on the sketch is most used, as it affords the best water by 
about eight inches on the bar. The depth, at ordinary low water, 
may be stated at three and a half feet for the distance across, of 
about three-fourths of a mile. All of the bars are composed ahke of a 
hard crust of clay, sand, and a few shells combined with semi fluid 
marsh mud underneath. For the distance of 150 yards this crust is 

Eerhaps one foot and a half thick, and for the remaining portion of the 
ar the average thickness may be set down at six inches. 
The main river above all the passes is 709 feet wide, has a greatest 
depth of 24 feet, and a cross section equal to 10,420 square feet. 

The first pass on the left descending has a width of 410 feet, a 
greatest depth of 24 feet, and a cross section equal to 4,790 square 
feet. The first pass on the right, or West pass, is 94 feet wide, is 13 
feet deep at most, and has a section of 100 square feet. The pass in 

J)resent use, marked B, is 160 feet wide; it has a greatest depth of 18 
eet, and a cross section of 1,710 square feet. The middle and main 
pass is 417 feet wide, has a depth of 24 feet, and a cross section of 
6,740 square feet. 

To obtain a greater depth of water on the bar, say five feet at low 
water, I would propose the use of a dredging machine to remove the 
crust of which I have spoken, to the amount of about 30,000 cubic 
yards ; and 1 would close the two smaller passes, marked A and B, in 
order to produce a quickened action on the bar of the main channel, 
thereby sweeping out the soft semi-fluid mud, which would then be ex- 
posed to the action of the current by the removal of the crust. Should 
these means fail to give a depth of five feet on the bar, (a failure I 
should not anticipate,) the additional expedient of confining the water 
to a comparatively narrow channel, until after its passage across the 
bar, would, no doubt, produce the desired effect These jettees could 
be cheaply constructed by conveying to the spot the large timber of 
the river above, (which sinks, owing to its great specific gravity,) and 
securing it in its proper position. 

The depth of water across the bay is about seven feet at low water. 
I will here state that I was informed that much of the lumber for the 
supply of a large part of Texas was brought down this river. It is 
with difficulty that these rafts can now descend, on account of the ob- 
structions. 



Digitized by 



Google 



556 



S. Doc. 1. 



Estimated cost of improving the navigation of the Sabine river m a ikmvgk 
and permanent manner ^ including a navigation at all seasons a^i^k as 
Belgrade, Texas — one hundred and seventy^ght miles Jrom tfc W. 
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To remove logs for same, for low-water navigation, 
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To clear the banks of leanmg timber, at $100 per mile 
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low water 
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miles above Sabine town; the cost per mile 
would be $250 
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To Fredonia, Texas. The river being narrow, it is 
not probable that any extent of clearing would 
enable a boat to run at night. On this account, 
and on account of the more favorable banks 
which are less liable to wash, together with the 
less importance of .the river and the probability 
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to come, than the river below, I am induced to 
estimate the cost of suitable clearing at $100 per 
mile, making from Logansport to Fredonia 

To Belgord, Smith county, Texas, at 100 per mile.. 
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I am aiFvare that some persons would estimate the entire cost at 
much less, but I am satisfiea that the advantages derived from a less 
thorough improvement would be purchased at a greater relative cost 
than the more decided advantages to be derived from the greater ex- 
penditure. 

If the amount required is large, the quantity of work to be done is 
also great, and the end to be accomplished is great. A river 738 
miles in length, now almost useless, is to be rendered navigable during 
seven months in the year, and for the distance of 178 miles there is to 
be a navigation at all seasons. 

The thousands of our fellow-citizens from the older States who have 
sought cheaper lands and a more fertile soil in these regions, so diffi- 
cult of access, will be rejoiced and greatly benefited by this expendi- 
ture ; and not these only, but all of those who will gladly seek here a 
home Avhen these increased advantages are given, and convert these 
wilds into fruitful fields. All these are interested, and in the pros- 
perity of these our fellow-citizens, and in the conversion everywhere 
of wild lands into cultivated fields, our government is interested. 

I have made as low an estimate as I believed consistent with the 
interest of the government and of all parties interested. Of course a 
very much smaller sum would be of aavantage to the river, as it would 
remove the uuorst of the leaning trees, which it is now almost impossible 
for a steamboat to avoid. 

Should it be determined not to include in the improvement the low- 
water navigation at Belgord, the sum of $25,000 may be deducted from 
the total amount required. 

Perhaps it is well to remark that, if the present improvements are 
made without regard to this low-water navigation, the future cost of 
establishing it would be greater, because the logs now cut off and 
sunk would then have to be gotten up and removed. 

With regard to the manner of conducting operations, I would pro- 
pose as follows: Upon the supposition that but a partial appropriation 
will be made at this session of Congress, let a body of one hundred 
good wood-choppers be directed to rendezvous at Pendleton or at 
Sabine town; or let these men be gathered at New Orleans, and taken 
to one of those points. Let the party be divided into gangs of about 
ten each. Let several small flat-boats be procured suitable for the trans- 
portation of baggage. There should be at least two larger flat-boats, 
with suitable fixtures, so that a log could be lifted, either with one, or, 
when necessary, with two boats combined, and transported to any dis- 
tance required. 

Two or more parties with these larger flats should take advantage 
of the lowest water to remove logs projecting above low water, and to 
cut oflf snags to the surface of the water. The parties on the shore 
should be governed by the stage of water ; if very low, they should all 
hasten on and cut only at the water's edge, leaving the timber higher 
on the bank to be removed at a more untavorable stage of the water. 
Besides being governed by the stage of the water, the superintending 
oflicer should endeavor to make a progress of at least two miles a 
day, in order to arrive at the end ot the obstruction in about one hun- 
dred and thirty days, the time of continuance of low water. In the 
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meantime the snag-boat should be at work with a laboring force of 
fifteen men on that portion which is to be made navigable at low water. 

Should an appropriation be given to remove the bar at the mouth, 
or should the chief engineer decide to apply any of the appropriation 
for the river to that purpose, the dredging could be in progress at the 
same time; or it would not be interfered with by the high water if this 
work should be done at another season of the year. 

With a larger appropriation the work could be commenced higher 
up, and if sufficient, it could be completed as the party proceeded. 

To employ a gang of best wood-choppers one working 

season $30,000 00 

Required for purchase of snag-boat, &c., &c 14,000 00 

Required for working the boat with a large force 11,000 00 

Required for deepening the channel across the bar at the 

mouth of the river 8,000 00 

Total required for Sabine river this season 63,000 00 

I send a copy of a map which I procured from the Louisiana State 
Engineer department, made by the commissioners who established the 
boundary hne between the United States and the republic of Texas. 
I also transmit a hasty sketch of the passes of the Sabine river : 

Sabine harbor. 

When I had ascertained that the desired improvement of the harbor 
consisted in the opening of a new and more direct channel, I made 
such surveys as were required to enable me to estimate the cost of such 
a work. The old channel is crooked, and cannot be navigated by a 
stranger. 

Vessels coming into harbor with a northeast wind, if bound up to the 
city, are detained until a change, as it is impossible to get through the 
narrow reach when the wind is ahead and the current is strong. 

With the proposed new channel opened, it will only be necessary to 
follow the shore as a guide up to Sabine city, and the same wind which 
will permit the entrance of the harbor will carry a vessel to the wharf. 

The sketch sent herewith will convey a good idea of the old channel 
and of the new one proposed. 

In making this improvement it would be necessary to remove about 
25,000 cubic yards of clay, sand, and shells intermixed. The new 
channel would be cut nine feet deep. 

The cost may be estimated as follows : 

The half-cost of a dredging machine complete, (the other 
half being charged to the deepening of the bar at the 

mouth of the river.) $4,500 00 

Cost of working the machine two months 1,800 00 

Clerk hire, stationery, travelling expenses, &c 700 00 

Total cost of improvement of the harbor 7,000 00 
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The dredging machine would remain in the hands of the government, 
to be applied to service elsewhere. 

It is ielt by those interested in Sabine harbor, and by those navigating 
the portion of the Gulf of Mexico in its vicinity, to be of the greatest 
importance to have a light-house established on what is called '* Louis- 
iana point," or at some other site which may be selected at the mouth 
of the harbor. 1 assured all who urged this matter that their claim 
would be thoroughly considered by the intelligent officer having the 
superintendence of this light-house district, and by the Light-house 
board. 

Although the charts represent the bar as having but a little over 
five feet at low water, yet, on account of the softness of the mud, a 
steamship can readily pass drawing ten feet. In case of a southeast 
blow, it would be sate to venture over with a draught of ten feet. It 
is asserted that a vessel drawing twelve feet of water has crossed the 
bar in a blow. 

Vessels loading for this port may depend upon having but little, if 
any, detention. An unlavorable state of the wind miffht reduce the 
depth of the water, but with such a wind a vessel could hardly enter 
against the current, even if there were sufficient water on the bar. 

Nothing seems necessary to be done to improve the bar at the en- 
trance of this harbor. 

I am, sir, very respectfully, your obedient servant, 

HENRY L. SMITH, 



Gen. .1. G. Totten, 

Chief Engineer, TVashingtoUy 2?. C 



Lieut* Engineers, 



APPENDIX Z Z. 

Indianola, Texas, Septenibcr 30, 1853. 

Sir : I have the honor to submit the following report of my examina- 
tion of Galveston bar: 

This bar is so far from the shore, and the currents so dependent upon 
winds and tides, that nothing can be done to improve it, save some 
additional facilities in the way of beacons and ranges, to enable vessels 
to cross at night and in foggy weather. 

It is rather difficult finding the bar in thick weather or dark nights. 
A reference to the sketch will show that a vessel " feeling" her way 
down the coast runs some risk of getting ashore ; but were a beacon 
placed at the point marked " B," near the outer buoy, this could be 
always made at night or in a fog; having there the light-ship moored at 
or near the point marked on the map, there would be obtaining a good 
range with the light-house on Bolivar point. A tall pile or beacon 
placed at the point " A," between N. and S. buoys, would give a good 
range from the light-ship, and the ranges to run from "A" are kept up 
by the pilots. Were these facilities afforded, no difficulty would be 
met witn in crossing, at any hour or any weather. 

The channel between Pelican shoal and the east end of Galveston 
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island is filling up. Where thirty feet was found in 1841 there is now 
but twelve. This filling up seems to be due to the cutting away of the 
east end of the island by the southeasters ; the point once extended to 
the south buoy. 

The only preventive to this difficulty — and a very serious one for 
Galveston if it continues shoaUng — ^would be to throw a breakwater 
from east end, as indicated on the sketch by red lines ; this would in- 
tercept the breakers from the southeast, and force the current which 
cuts across the end of the island into the channel, and thence into the 
Bolivar channel. 

The current runs strongly after southerly blows; and the probability 
is, that such a breakwater would effect a change for the better, at least 
prevent any more shoaUng. 

To estimate for this work understandingly, and locate it to the best 
advantage, we should have careful observations, for at least six months, 
on the tides, currents, and winds, by a person of intelligence; and I 
would, therefore, recommend an appropriation for that purpose. 

Respectfully submitted. 

W. H. STEVENS. 
Lieutenant U. S. Engineen. 

Brig. Gen. Jos. G. Totten, 

Cliipf Engineer y Washington city. 



APPENDIX A B. 

Indianola, Texas, April 18, 1853. 

Sir : I have the honor to submit for your consideration the following 
report of the result of the surveys on this coast, as far as they have 
been completed up to the present time, committed to my charge by the 
department letter of September 28, 1852 : 

I. — Bars. 

The bars on the coast of Texas from Paso Cavallo to the mouth of 
the Rio Grande being of the same nature, acted upon by the same 
causes, and subject to the same changes, I have determined to describe 
them generally, and give the conclusions at which I have arrived as to 
their improvement, before taking up the subject of the harbors to which 
they belong. In this last connexion will be found the depth of water, 
&c., on each bar. 

In my letter of January 13 I stated what I then supposed to be their 
general nature; a subsequent close examination of all has fully con- 
firmed my impressions. 

The bottom of the Gulf along the whole coast deepens very gradu- 
ally, and is of sand until you reach a depth of about 7 J fathoms, when 
blue clay is found. 

Not extending directly across the mouths of their outlets, but from 

Eoints of the shore above and below, in a curved form, out to sea, these 
ars are so situated as to be entirely exposed to llic action of heavy 
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storms, and great changes are usually found to have occurred during 
their prevalence. Important changes in their position have also arisen 
from the constant cutting away and filling up of the shores. From the. 
best information I can obtain, it appears that the depth of water on the 
bars has been gradually decreasing since they first became well known 
to our navigators. They are all of a quicksand formation, hard as rock 
to the touch of the sounding pole, but acted upon with extraordinary 
facility by the water. 

On some of them, especially the Brazos Santiago bar, it is impossible 
to maintain buoys for any length of time in the same position, their 
anchors soon working their way through the sand and cfragging them 
down. 

It is difficult to imagine anything more changeable than are all these 
bars; the channels over them are, literally, constantly shifting, and 
cannot be depended on from day to day. Neither does the position of 
the channel appear to have any connexion with the outward current; 
that is to say, it is as often in a position where, judging from the con- 
formation of the shores within, the action of the outward current is 
most indirect, circuitous, and weak, as when it is most direct and 
strong. 

Tlie positions, &c., of the bars and their channels appear to depend 
entirely upon the action of storms and prevailing winds, and not upon 
any current arising from the rivers emptying into the interior bays; for 
instance, ihe next best bar to Paso Cavallo (with regard to depth of 
water) is that at Brazos Santiago, at the outlet of a bay that has no stream 
emptying into it ; while the worst is at the mouth of the. Rio Grande. 
In fict, the rivers are so small, and the bays so large, that it is usually 
difficult to perceive any eflTect arising from the current alluded to. 

From these facts, and the repeated occasions I have had to experi- 
ence the extreme roughness of the water on these bars, I regard it as 
impossible to improve any of them by dredging, scraping, or any 
similar means ; for, supposing that means may be formed to overcome 
the difficulty of working under such circumstances, and that the 
channel were actually deepened to the required extent, it is certain 
that the same causes which now operate in so constantly shifiing the 
position of the channel, would almost immediately fill up any new one 
made by artificial means. It now remains to be considered whether it 
is possible to improve the bars by contracting or changing the direction 
of the channel, by means of dikes, jettees, &c., &c. 

The passes at the mouth of the Rio Grande, Brazos Santiago, 
Corpus Christi, and Aranzas, have each but a single outlet, all exceed- 
ingly narrow, and none admitting any further decrease in width. 

The only possible application of dikes, in these cases, would be to 
prolong the walls of the outlet until they reached a point very near the 
present position of the bar, in order to concentrate upon one spot the 
whole action of whatever outward current there might be. The ulti- 
mate eflfect of this would undoubtedly be the formation of a new bar 
outside that too, at no distant period. The immediate effect would, by 
no means, certainly be favorable, and the new outlet would be liable 
to be closed up by heavy storms, (subject to breaking out again,) as is 
now frequently the case with small inlets on the coast of Florida. With 
Part ii — 36 
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regard to the project for improving Paso Cavallo, by closing the Peli- 
can Island channel, to which my attention has been called by the 
department, I have, since my letter of January 13, given it an attentive 
consideration. Were the proposed dike constructed, the situation of 
affairs would be analogous to that now existing at the other passes; and 
I see no reason for believing that the strength of the new current would 
be much, if at all, greater than that at Aranzas or at Corpus Christi 
pass. Were the strength of the current increased, it would exert itself 
jn cutting aw^ay more rapidly the point of Matagorda island, where the 
light-house now stands, and thus enable itself to spread out still more 
than it now does before reaching the bar. 

So far as it is possible to foresee the eflect of so uncertain an oper- 
ation, and judging principally from what I have observed at the passes 
in general, I think that, w^ere any appreciable effect produced by closing 
the opening in question, it would be lateral rather than vertical. 

As far as regards the " twenty- foot" channel expected to be obtained, 
one of one hundred feet might be looked for with equal conBdence. 

I therefore give it as my opinion, that it is not advisable to attempt 
any improvement of the bars mentioned in this report, as such attempts 
would, in all probability, result in a very great w^aste of money and of 
time, without any reasonable prospect of eflecting any improvement. 

I will close this subject by stating that, in every instance, the foun- 
dation of any structure attempted w^ould be in quicksand, and that the 
diflSculties of construction would be very great. Were anything at- 
tempted at Paso Cavallo, beyond closing the Pelican Island channel, 
it would involve the revetement of about four miles of shore, and the 
construction of more than five miles of dike. 

II. — Harbor of Brazos Santiago. 

The bar of this harbor is probably the roughest on the coast of Texas. 
During the fall, winter, and spring, it may be depended on for a depth 
of eight feet, it being seldom necessary for vessels of this draught to 
wait outside more than twenty-four hours, except on account of the 
roughness of the bar. During the summer the water is sometimes as 
low as six and a half to seven feet. The anchorage outside is excel- 
lent in seven and a half to eight fathoms ; the bottom of blue clay; the 
best anchorage is in this depth, w^ith the beacon on Padre island bearing 
west. In less than seven and a half fathoms the bottom is of quick- 
sand. A steam-tug can usually be had to tow vessels over the bar. 
The harbor within is quite small, but is amply large for all the trade 
now carried on through it. The greatest depth of water in the harbor 
is twenty-two feet. There is no obstacle in the way of vessels between 
the bar and the inside anchorage. 

As well as I can learn — and my own recollection leads me to the 
same concluf ion — the harbor is gradually filling up, so that it may be 
necessary at some future day to improve it by dredging ; but this period 
will be so remote that it is unnecessary to make provision for it at 
present. The ch[mnel from Brazos to Point Isabel can be depended 
upon for tliree and a half feet — there is usually more. It is ample for 
the lighters running between the two places, and there exists no necc*- 
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sity for any improvement at present. The bar at the mouth of the Rio 
Grande is, as has been already stated, of the same formation as the 
others. It averages about four feet. When there, I found three and a 
half feet, and was informed by the pilots that it is often still lower. 
On one or two occasions there have been seven and a half feet after 
violent storms ; but it almost at once resumed its usual depth. This 
l>ar shifts even more than that at Brazos Santiago. 

III. — Tlie harbor of Corpus Christu 

The bay of Corpus Christi is the most open and unobstructed of any 
on the coast of Texas. The depth of water varies from fourteen feet 
to seventeen and a half feeU The difficulty consists in entering it. 
There are two entrances— one through Corpus Christi Pass, the other ^ 
through Corpus Christi bayou from Aranzas bay. It is the latter en- 
trance that is used. Both are obstructed by extensive mud-flats. 

The bar at Corpus Christi Pass is too shallow for vessels navigating 
the Gulf, varying from five feet to six and a half feet. The pass is too 
narrow to allow a vessel of any size to beat through it The bar is 
exceedingly broad and very rough. Having once passed the bar, there 
is an abundance of water for about four miles, when the mud-flat sep- 
arating the pass from Corpus Christi bay is reached. Three feet six 
inches, and more, can generally be carried over this flat. This is deep 
enough for all present and future purposes, unless the bar should un- 
dergo an entire change for the better. With regard to the entrance 
through Corpus Christi bayou, the case is different. In the bayou 
itself there is no place less than seven feet, and generally from ten feet 
to eleven feet. Both ends of the bayou are obstructed ; that towards 
Aranzas bay by a shell reef, on which there is three feet six inches at 
very low water ; and that towards Corpus Christi bay by a very ex- 
tensive mud-flat. The bayou itself is very winding. In the channel 
over the mud-flat there is at least a depth of five feet, except between 
the bayou and the Sister islands ; at this place there is but a depth of 
two feet six inches for a short distance. As there is always a strong cur- 
rent running in one direction, or the opposite, through this bayou, any 
channel made through the mud-flats and the reef would probably re- 
main open for a long time. 

In the communication fi'om Corpus Christi to Aranzas, great diflBi- 
culty is now experienced from those obstacles, and I recommend that 
the channel be deepened to five feet. The excavation necessary to 
give such a channel, sixty feet wide, over the mud-flat, will be 15,000 
cubic yards. To form a similar channel over the shell reef, the exca- 
vation will be 1,500 cubic yards. 

IV. — Aranzas harbor. 

It is through this pass that the trade between New Orleans and Cor- 
pus Christi passes. The depth of water on the bar varies fi-om five to 
eight feet : seven feet is as much as can be depended upon, and to 
crpss with that draught, vessels have often to wait outside a number of 
days. The channel is at present circuitous, and is at all times vari- 
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able. The bar is very rough and dangerous. The anchorage outside 
is pretty good in about eight fathonjs. The harbor inside is small and 
bad, the holding-ground being very poor. 

Ahhough there are numerous shoals between this pass and Corpus 
Chrisli bayou, still there is no real obstacle to navigation, the channels 
being sufficiently well marked, and being much more than deep enough 
for any vessel that can cross the ban Twelve feet can be carried to 
Live Oak Point, opposite Lamar. I do not consider any improvement 
practicable or requisite for this harbor. 

V. — The inland channel from Matagorda bay to Aranzat hay. 

. The only obstacles to navigating this channel with three feet at ex- 
treme low water, are found at the points known as the Oyster Reef 
Dugout, Ayres's Dugout, the Steamboat Dugout, and the Devil's Elbow — 
the last at the mouth of the Saluria bayou. The reefs are of hard sand 
and shells ; the obstruction at the Devil's Elbow is a mud-ilaL As 
there is generally a strong current running up or down at the points 
mentioned, there will probably be no difficulty in keeping the excava- 
tion open. This channel is now of much importance, and will have a 
greatly increased value as the country becomes more thickly settled. 
I recommend that it be opened to the depth of three feet at low water, 
with a width of forty- two feet. The quantity of excavation will be as 
follows : 

Oyster Reef Dugout 2,000 cubic yards. 

Ayres's do 2,000 do. 

Steamboat do 3,000 do. 

Devil'sElbow 2,000 do. 

♦ 
Total : 9,000 do. 



This work at the same time opens the channel &om Matagorda bay 
as far as the mud-flat at the mouth of the Guadaloupe. While on the 
subject of this inland channel, I will state that the Laguna del Madre 
(between Brazos and Corpus Chrisli) is entirely closed ty a sand-flat 
some miles in width, and that, from the best inibrmation I can obtain, 
it would be a work of far more expense and difficulty to open it 
than the necessity of the case will ever warrant. 

r. - .: VL— The harbor of Pass Cavallo. 

The bar at the mouth of this harbor is, next to Galveston, the best 
on the coast. It varies from 7 to 10 .feet ; 8 J feet can generally be 
found by wailing a few hours. The bar is less rough than those south 
of it, and the channel quite straight ; it is very changeable, as is also 
the system of shoals and islands from Decrow's Point to the channel 
In the month of January, at a very low stage of water, I found 7 feet 
on the bar between Pelican island and Decrow's Point. This passage 
is so extremely changeable that no reliance can be placed on it. There 
is a good anchorage inside the bar, under the lee ot Pelican island, and 
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in that vicinity ; there is a still better one after passing Decrow's Points 
between the middle ground and West shoal. 

As these are good channels for anything that can cross the bar 
leading to the anchorages off Powderhorn and Sand Point, I do not 
consider any improvement necessary for this harbor. 

Above the anchorages I have mentioned, the bay becomes obstructed 
by numerous reefs and shoals. Attempts are now being made by a 
private company to cut a channel through them to Lavaca. If the 
object can be accomplished, it will be effected without the airl of gov- 
ernment. I do not see, in any event, that it is a case calling for the 
expenditure of money on the part of the general government. The 
ultimate point of deposite for freight must clearly be at least as low 
down as Powderhorn ; and the communication from the bar to that 
point being at all times easy and safe, I do not consider it advisable to 
attempt any change above. The efforts now being made are merely 
to subserve local interests, and are not called forth by the general in- 
terests of the country ; neither is it by any means clear that the end 
in view will be satisfactorily accomplished. I therefore recommend 
that nothing be attempted for the improvement of thift harbor. 

As to the estimate, in my letter of January 13, for a channel through 
the bar at the mouth of Saluria bayou, I do not recommend that it be 
asked for at present, but will repeat it here, in order that the data 
may be at hand should the improvement become necessary in future — 
it will require one month's work, or the sum of $600. 

I have thus disposed of all the works committed to my charge, with 
the exception of the San Antonio river. I shall give to Lieutenant 
Stevens all the information I have collected in reference to it 

I will now give an estimate of the cost of the improvements 
recommended. There is at present one of Carmichael and Osgood's 
dredges in operation in this bay. From what I have seen of its work- 
ing, and the information I have received from other officers of the 
corps, it seems admirably adapted to the purpose in view ; and I will 
base my estimates on the supposition that it will be employed. There 
is no necessity for the employment of scows to remove the excavation 
at any other point than the Corpus Christi mud- flats ; and at that place 
the necessity will be obviated oy doubling the propt)sed width of the 
channel. This will triple the expense of the excavation, but the addi- 
tional expense will be less than the cost of the scows, leaving entirely 
out of consideration the cost of the men required to manage them. I 
will then triple the excavation before given as the amount required for 
the Corpus Christi mud-flats. I find that 600 cubic yards per day can 
be taken as the average work of one of these machines of the largest 
class; and that a crew of six men is sufficient 

Estimate. 

Excavator, complete, set up in working order in this bay. . $7,600 

Cost of dredging, $470 per month, thus : 

1 captain and engineer $100 

1 assistant and smith 60 
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4 men, at $25 per month $100 

Subsistence, at $5 30 

Steam, at S6 per day 180 

Total per month 470 

Work at Corpus Chrlsti mud-flats, 45,000 cubic yards, 

3 months $1 ,410 

At the points mentioned, 10,500 cubic yards, 21 days 329 

Hire of steam tow-boat 800 

Row-boats, &c 200 

Repairs and contingencies, (including loss of time in mov- 
ing, &c.,) 1,000 

Office, clerk-hire, &c 600 

Total estimate 11,739 



Should circumstances ever render it advisable to excavate an 8-foot 
channel over the bar and flats between Aranzas and Corpus Christi 
bays, the sum of $7,500 will be necessary for the labor^ exclusive ol 
machinery. The channel I have recommended will c3rtainly be am- 
ple for all the wants of the place for years to come. Should the work 
.on this channel be delayed lor any number of years — four, for exam- 
ple — it would be advisable to increase the estimate lor labor by from 
one-third to one-half— especially for the Corpus Christi mud-flats. 

It should be mentioned that the company who are using the excava- 
tor now employed in this bay, have the patent right for all the waters 
between this i)lace and Corpus Christi ; how much will be requiredto 
extinguish their right I am unable to say. 

It is also possible that they may be willing to do the work recom- 
mended by contract. 1 will request Lieutenant Stevens to procure in- 
formation on these points and transmit it to the department. 
I am, sir, very respectfully, your obedient servant, 

GEO. B. McCLELLAN, 
Lieutenant Engineers and Brevet Captain. 

Brev. Brig. Gen, J. G. Totten, 

Chief Engineer U. S. A. 



APPENDIX A C. 

Indianola, Texas, September 30, 1853. 

Sir: I have the honor to submit the following report of my exam- 
ination of the bar at Velasco, Texas: 

This bar is formed at the mouth of the Brazos river. The river 
empties directly into the Gulf, and, unlike most rivers flowing through 
a flat country, has no delta, but breaks through the sandy beach into 
the sea. 

The bar is, like all the bars on this coast, due more lo the action of 
the sea than of the river it obstructs. It is of hard sand» shifting io 
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position and form somewhat, as the stage of water in the river changes ; 
the channel through it always changes after a hard blow. Pilots are 
obliged invariably to sound for the channel before taking a vessel over 
after a strong wind. 

Freshets prevail in the Brazos during six months of the year, giving 
a current varying from three to six miles per hour. These rises occur 
during the winter, when the wind is mostly off-shore, giving better 
water on the bar than during the summer. 

The bottom, one mile from the bar, is blue clay mingled with sand; 
inside the bar is blue clay, mud, and sand, the deposite from the river. 
The anchorage, so far as holding-ground is concerned, is good, both 
inside and beyond the bar. 

I see no way of improving permanently ; the constantly recurring 
changes would soon restore everything to the present state. 

The pilots propose harrowing or ploughing through the channel, but 
this would require to be constantly kept up— one heavy blow of twenty- 
four hours' duration would neutralize the labor of weeks. The result 
of the experiment at the mouth of the Mississippi, will give a fair test 
of the success of such measures. 

My opinion is against such an operation. The bar is formed at its 
particular location, because the current at the bottom becomes too weak 
to carry sand any further; then, if you loosen the sand by harrowing, 
you only place it where it was the instant before it was deposited ; and 
why will it go out now, when it did not before? The same cause is 
acting as when the deposite took place, and the same results should 
follow. Alter other conditions, and there may be different results. By 
producing the bed of the river to the summit of the bar by dyking, it 
would be cut away immediately by the current, but a new bar would 
form, perhaps worse than this one, perhaps belter ; what its character 
would be, is entirely conjectural. 

It is therefore my opinion that the nature of the case, as presented 
above, would prevent any improvement being of sufficient duration to 
warrant the expense. 

Respectfully submitted. 

W. H. C. WHITING, 

Lieut, U, 5. Engineers* 

Brig. Gen. Jos. G. Tottbn, 

Chief Engineer J Washington City. 



APPENDIX A D. 

Galvestox, April 27, 1858. 

General: I have completed a reconnaissance of the Colorado from 
Austin to its mouth. 

It is a fine, rapid stream, susceptible of navigation, with a little im- 
provement, to La Grange, for boats drawing from two feet to thirty 
inches, at almost all stages of water. La Grange is distant 190 miles 
from the mouth of the river. The head of high-water navignlion is 
Austin, 130 miles above La Grange. Between these two places the 
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river is very diflScult ; shoals of bad character, narrow and tortuous 
channels, render the navigation, even at most favorable stages of water, 
very troublesome. Regarding La Grange as the head of general navi- 
gation, I would not recommend much expenditure on the river above, 
further than to cut off the overhanging trees. 

The river is broad, generally from 100 to 250 yards in width, and 
flows through a country unrivuUed even in this fertile State for all pro- 
ductions of soil grown in temperate latitudes. It is surpassed by no 
part of the Slates, so far as I have seen ; and the river, the natural out- 
let for rapidly increasing and prosperous settlements demanding a mar- 
ket, seems eminently deserving of a portion of the public expenditure. 
Snags, generally small and readily removable ; boulders in two places, 
and two shoals which require improvement, between La Grange and ihe 
raft, are the up-river obstacles. Other shoals occur, but are not diffi- 
cult ; and as they serve to hold the water in pools, and to lessen above 
and below them the rapidity of the current, I would not recommend 
them to be removed. 

By reference to the exceedingly minute and accurate sketch of Lieu- 
tenant Wm. F. Smith, topographical engineers, herewith returned, the 
general character of the stream and of its obstructions may be readily 
seen. 

In my letter of December 9, 1852, 1 gave a conjectural estimate of 
$8,000 tor ihe expense of clearing the upper river. My examination 
causes no change in this particular. 

The great feature of work for the improvement of the river is the 
raft, and I would recommend that all the funds at command of the 
government f!)r this purpose be applied to procure an outlet for navi- 
gation, either by its removal or by turning the channel of the river. 

The present condition of the raft is very different to what it was 
when surveyed by Lieutenant Smith. This difference is in part owing 
to high rises changing its position, and in part to the successful labors 
of the intelligent and indeiatigable Mr. Ward, in removing much oi the 
lower rail, and preparing the river below. 

It now occupies the bend of the river above Cane island, as indicated 
in the accompnnying sketch, and consists of four detached portions, 
making an aggregate of about 3,000 yards. Since the survey of 1S50 
nearly a half mile of floating raft has been added by the annual freshets. 
The most diflficult to clear is the lower or sunken raft, consisting mosdy 
of huge logs of sycamore, cotton wood, cypress, pecan, and ash, sunk 
and imbedded together. It is upon that the greatest portion of labor is 
to be expended. Its removal requires a favorable season for work, and 
a good snag-boat, with the requisite machinery for raising heavy tim- 
ber. The most favorable lime is in the summer and fall, the water 
being generally lowest at those seasons, and also warm enough to allow 
the men to work in it 

It is easily seen that detailed plans for labor of this kind cannot be 
given — so much depends upon contingencies, so much upon the good 
judgment and efficiency of the overseers, the activity of their crews, 
and the happy accidents of high and low water occurring at the proper 
times. 

The general outline of operations is to labor at low water with the 
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snag-boat at ihe sunken raft, and at the same time to have parties of 
smart axemen engaged in cutting up and preparing the floating raft, 
clearing off the points of the river and the overhanging timber, and 
otherwise making ready to take advantage of the rise to convey the 
drift away. The floating raft does not present much difiiculty; judi- 
ciously manag;ed, it often happens that many hundred yards are dis- 
lodged in a single day. Much depends on the practical skill of the 
overseer. If the difiiculties are not greater than have been heretofore 
met, I am inclined to think that six months of zealous labors would be 
sufficient to clear the raft. Certainty of course cannot be predicated 
in the premises. The estimate for six months' work, presented in a 
previous letter, may be assumed as a basis, here given with slight 
alteration. 

One engineer, with assistant, carpenter, nine men, and 
cook, at $570 per month, general and sub-overseer, clerk, 
thirty laborers, cook, and subsistence for same, at $1,416 

per month, will give for six months' work ill,916 

Add for contingencies 4,000 

Axes, tools, tackle, &c 1,000 

Purchase and repairs of Kate Ward snag-boat 5,500 

Total 22,416 



It is possible that I have underrated the difiiculties in the way of 
clearing the raft and the expense of labor. I would like to make an 
examination at lowest water, in order to arrive at greater accuracy. 
As yet, I have not had an opportunity. The water during the present 
reconnaissance has been at two feet above lowest water mark. I have 
availed myself of the information and experience of Mr. Ward, and 
employed him as an assistant for a few days in my examination of the 
raft and its vicinity. His services have been indispensable to me. The 
amount of work accomplished by Mr. Ward, and the manner in which 
the river has been cleared from Cane island to its mouth, is a sufficient 
recommendation. From his great experience, practical character, and 
successful labor, I urge that he be employed as overseer and in charge 
of the snag-boat. The Kate Ward was built by him. He is by trade 
an engineer and steamboat builder ; and I recommend, as a first step 
towards work, that, should the Colorado Navigation Company agree to 
sell the steamer, he should immediately commence her repairs. It is 
almost unnecessary to say that every year of delay naturally increases 
the difiiculty and expense of removing the raft. If the summer is 
allowed to pass without labor, the season is entirely lost, ibr it is found 
almost impossible to work to advantage during the winter and late in 
the fall, on account of the cold. 

Should the Colorado Company refuse their boat on the terras offered 
in the circular addressed to the directors, (of which a copy is herewith 
submitted,) it will be necessary to provide a snag-boat otherwise. A 
new one should be built. Probably, for economy, Louisville would 
be the best point to build at. 

The cost of a snag-boat suitable to the Colorado, and brought out 
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here, would not be less than $10,000. In this contingency, then, tSM 
should be added to the estimate above submitted- 

I have another project to present, which has been the subject o[ 
much study and labor. It is, to turn the channel of the river by a cut- 
off, which will avoid the raft. By reference to the accompanyng 
sketch, it will be seen that near the left bank of the river, in li 
vicinity of the raft, is a series of small lakes. They are due to the 
backings-up of the river by the timber, and the falling away of the level 
of the land from the river-bank towards the prairie. Numerous little 
shoots from the river at high water supply these lakes, and a strong 
current runs through them, finding its way back below the raft. At the 

i)resent stage of water, the average depth of the channel-way of ihe 
akes is five feet : during very low water they become nearly dr}'. The 
tendency of the current through them is to form them into a river, by 
raising banks and contracting their width. In two places on the pro- 
posed route a growth of willows extends nearly across the lake, the 
depth of water where they grow remaining generally the same. Two 
steamboats have already been taken around the raft by this route: 
one out of the river to the bay, and the other fi"om the bay to the upper 
river. The proposed cut-off should commence at the point marked in 
the sketch — a short distance above the Kate Ward bayou, and below 
the upper portion of the raft. This portion, which is floating and of 
light character, can readily be deposited below. 

In forming an estimate for this work it is difficult to be precise, espe- 
cially as to time. The circumstance of a favorable season enters largely 
into the calculation. Low water of considerable duration is what is 
required, followed by a high rise. 

I can only indicate, as before, a general plan of operations. Taking 
low water, work should be commenced at the lower slioot, marked as 
Lawrence's bayou. This bayou is quite narrow at present, but daily 
increasing, and running with great rapidity of current through a stiff, 
black loam. The trees should be cleared off its banks to a distance 
of fifty yards on either side. The roots of the willows should be 
grubbed up, and two or more small trenches should be dug parallel to 
the shoot, to assist the action of the water. The length of this bavou 
is one mile, including in this distance the "Little lake," 600 yards 
long, needing no preparation. The difference of level between the 
lake and the river at the mouth of the bayou is 15' 1 J". Little diffi- 
culty occurs in the lake itself. In two places it is necessary to clear 
away a scattering growth of willows. It is always necessary to get 
entirely rid of this tree when it is in the way. Its roots invariably 
prevent the washing power of the water, and it grows quite as well in 
the river as out of it. ^ No force of water appears able to tear it up by 
the roots. At the point where it is proposed to let the river into the 
lake, the distance across is 139 feet. Very l.ttle labor is required to 
make the channel. It should be the last part of the work, and as 
large an opening should be cut as possible, and at the time of bi^h 
water. It is thought that the river would complete the work for itstif 
A line of level was run from the water above the raft to tbe river 
below, at Cane island, and the difference of level found to be nearly 
20 feet The action of the current will tend to narrow the lake, and 
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to form naturally levees or banks. Economical and rigid execution of 
this project will greatly depend, even with most zealous and able 
agents, upon a happy combination of the circumstances of the river. 

The proposed cut-off is, in my judgment, practicable, and will result 
in a navigable outlet. It presents the advantages of getting rid of the 
immense amount of drift involved in the clearing of the raft. It is a 
work of less expense and shorter time. But the new river will not, 
I think, be so good as the main stream with the obstructions removed. 
I incline to the opinion that the straightening of rivers in alluvial coun- 
tries by cutting off the bends is injudicious, as a general thing. This 
plan is only recommended from the peculiar condition of the stream, 
and to secure a cheaper mode of effecting an outlet. It might be 
adopted in case of very limited means at the disposal of government. 
A snag-boat is equall)' necessary, whatever be the plan. The estimate 
' for this project is as follows : 

Purchase and repairs of snag-boat $6,500 

Labor in preparing channel-way 6,000 

Add for contmgencies 3,000 

Total 14,500 



It is presumed that tluree months' work, at a favorable time, will be 
ample. 

The greatest difficulty I foresee in the execution of any project for 
improvement in this section of the country is want of labor. At present 
I see no way out of this. Planters are unwilling their slaves should leave 
tlieir cotton and sugar. There is difficulty not only in high prices 
charged, but in the precarious nature of the supply. White labor, 
even where it can be had, is objectionable here. It can neither be 
controlled nor supported as well as slave labor. The executive officer 
depending on white hands is constantly liable to be left at any critical 
period of his operations. 

In the event of the appropriation by the State of Texas for internal 
improvements being confirmed by the people this fall, I think it will be 

Eossible to effect a kind of union of the two appropriations, by their 
eing disbursed by an officer of the engineers. I intended to propose to 
the proper officers of the State that $20,000 of their appropriation should 
be at once invested, after the example of Louisiana, in the purchase of 
State negroes. The balance of the united funds, amounting to $37,000, 
would abundantly suffice to clear the whole river. The plan is the 
cheapest possible, and gives the agent the best control of his labor; 
and at the conclusion, if necessary, the labor thus purchased would 
command its own price. Permit me to suggest that correspondence 
be opened on this head between the department and the proper 
authority of the Stale. 

With regard to the future action of the Colorado Naviaation Com- 
pany, I have as yet obtained no information. A copy of a circular 
which I have addressed to the directors is herewith submitted. 

It is needless to say that steps should be taken at once. The 
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longer this work is postponed, the greater will be the difficulty and 
expense. 

I am, General, your most obedient servant, 

WM. H. C- WHITING, 

Lieutenant ofEngineai 
Gen. J. G. Totten, 

Chief Engineer J Washington* 



APPENDIX A »— 1. 

Engineer Department9 

fVashiftgton, March 12, 1863. 

Sir : The board of engineers of river and harbor improvements bare 

examined the project of Lieut. W. H. C. Whiting, corps of engineers, 

for the improvement of the navigation of the Colorado river, Texas, 

and approve of his preference for that mode of continuing the improve- 

. ment which his project sets forth. 

A company was incorporated by the State of Texas in 1850 for the 
purpose of improving this river ; and this company, as appears by Lieut. 
Whiting's report, prosecuted the improvement with great success as 
long as their means lasted. His project, accordingly — and I have the 
honor to recommend it for your sanction — ^is, to procure the machinery 
belonging to this company, which is very suitable, and may be had at 
a low rate, and then to continue the work of removing the raft, which 
is the principal cause of the interruption of navigation, to the extent of 
the available means. 

The work should not be undertaken until the stage of water becomes 
very low; and the probability is, that the existing appropriation will 
suffice for opening a good channel entirely through this obstacle. 

A printed copy of the act incorporating the Colorado Navigation 
Company accompanies this report, in order that the proper legrd au- 
thority may decide what steps, if any, are requisite to be taken in 
respect to their rights under this charter. 

The rait of the Colorado is seven miles in length, and is about twenty- 
five miles from the mouth of the river. The diflBculties in the way of 
the navigation of the upper part of the river are understood to be less 
serious ; they are now under examination by Lieut. Whiting. 

The report of Lieut. Whiting, and that of the board of engineers, 
accompany this communication. 

I have the honor to be, very respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Bt. Brig. General^ and Col. Engs. 

Hon. Jefferson Davis, 

Secretary of War. 

[The project of Lieut. Whiting, in accordance with the foregoing re- 
commendation, was approved by the Secretary of War, March 2f, 
with the proviso that the Colorado Navigation Company interpose do 
obstacles to the prosecution of the work authorized by Congress.] 
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APPENDIX A E, 

Galveston, January 23, 1863, 

General: I have the honor to report upon the Trinity river, as 
follows : 

For the purposes of navigation this stream is practicable during the 
time of high water for about 600 miles; during low water, at irresent, 
for 100 ; passing through very rich cotton, wheat, corn, and sugar lands. 
The season of high water is generally from about the first of January 
to the last ol June; the river, however, has been known to remain "up" 
lor 18 months. The transition from high to low water is not, as in 
most of the Texas rivers, sudden. The great length and depih of the 
stream retain the waters for a long time. The chief obstacles are — the 
overhanging timber; the snags which occur at various intervals; and 
the bar at its mouth. Transportation up and down its course can be 
improved very materially at no very great exf)ense. Its importance to 
this growing country will be considerable. The cotton crop alone on 
the river, at present upwards of 20,000 bags, rapidly increases every 
year, owing to the immense immigration of planters, with their hands, 
upon its rich lands. 

I propose to state the difficulties briefly, and in order. 

Between White Rock shoals, a point distant 310 miles from the 
mouth, and Magnolia, the head of high-water navigation, the chief ob- 
stacle is the overhanging timber, which, from the rapid current in high 
rises, is very dangerous to boats; the difficulty occurs, for the most 
part, in the concave bends, and is found to interfere rather with the de- 
scent than the ascent of the stream. The timber consists of cotton wood, 
willow, and ash, and, in the course of the river, from 76 to 100 miles 
only requires trimming; of course upon that side of the river alone upon 
which the channel runs. This difficulty does not obtain below White 
Rock shoals, nor is it calculated to interfere to any extent with low- 
water navigation. 

An estimate for its removal will be found appended. 

There are numerous snags at various intervals to be found between 
Liberty, 60 miles from the mouth, and the head of navigation. With 
regard to this obstacle, I would state that at high stages of water it 
presents but httle difficulty at most points, fiom the fact that the depth 
of water is there so great that snags may readily be avoided. In some 
places, however, they require removal wholly or in part ; and this im- 
provement will easily extend the low-water navigation, for boats draw- 
ing three feet, to Patrick, distant about 300 miles from the mouth. By 
removal in part, I mean the simple raising of the snag on end, cutting 
it off, letting the lower part sink; an operation of no great difficulty. I 
have carefully examined about 600 miles of the river at a most favora- 
ble time for observing the obstacles in the way of the up-river naviga- 
tion. The estimates for removal of snags and overhanging timber are 
included in a general estimate for improvement of the Trinity from its 
bar to the hesid of steamboat navigation. 

The river empties into Galveston bay by three main passes, forming 
a delta about two miles in length. There are also six other mouths, 
which are very small, and through which but little water flows, except 
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at seasons of very high rises. The nature of the soil of the Trinity 
bottom, and ihe rapidity of the current, cause a large amount of sedi- 
ment to be brought down with every rise. This has formed a bar of 
sand, overlying chiy and mud, surrounding the delta, and of a general 
average width (;. c. dlvStance from deep water to deep water) of seven 
hundred and fifty j-ards. 

This bar is the great obstacle to the navigation of the Trinity and 
to the trade of this section of Texas. The depth of water in the deep- 
est channels through it rarely reaches 3' 6'', and the average depth over 
its extent is not more than 1' 6". Steamboats have often been obliged 
to wait for as long a period as three weeks in order to pass, even with- 
out a cargo — a great expense, when to loss of time is added the heavy 
charge of rift(*en cents \)eT barrel for lighterage over the bar. 

The deepening of the channel of one of the passes is the main fea- 
ture of improvement to be kept in view, both in making estimates and 
applying money ; all others are secondary. 

The subject is one of considerable difficulty. The analogy on a 
small scale as to nature of the banks, character of alluvions, force of 
current, great depth of stream, extent and shoalness of bar, and form 
of delta between this and the Mississippi, is almost perfect. A strong 
ebb and flow of tide sweeps by the mouths ; great quantities of timber, 
drift, and sediment are annually brought down and deposited in every 
direction over the bar, serving to prolong the delta, and causing fre- 
quent shifting of the narrow channel- ways. The depth of water in 
the three passes known as Main Pass, Middle Pass, and Brown's or 
Anderson's Pass, is about the same, and reaches the extent of ten or 
twelve feet to the extremities of the delta. The current during the 
rises of the river is very strong, being three and three-quarter miles 
per hour at the mouth ; in low stages of water, on the contrary, it is 
scarcely perceptible. High tides in the bay of Galveston produce the 
highest water on the bar. The depth of the channel-ways is but litde 
aflected by the rise of the river. 

I present the following considerations with great diflSdence. The 
subject is delicate, and the time which, under the circumstances, I have 
been able to devote to it, limited. 

The closing of the secondary passes and of two of the main mouths, 
thereby concentrating the force of the current upon a single pass,mipht 
deepen the channel-way by the increased velocity of the flow. The 
volume of water, however, will increase more rapidly than the height ; 
and I am convinced, from the great quantity of drift and alluvions 
brought down, that the confining the waters in an invariable channel 
would not only materially interfere with the discharge of floods, but 
also rapidly tend to produce obstacles of a worse character than exist 
at present at its embouchure. I would prefer, therefiire, to maintain, 
as far as possible, the conditions which nature has laid down for the 
discharge of the waters, and propose for the deepening of the channel- 
way this project : 

I would select the pass known as " Anderson's Pass" as the one to 
be improved, on account of its sheltered position. A glance at the 
accompanying sketch will sufliciently show this fact, there being no 
wind, or sea-way depending on winds, which can afl^l it. Com- 
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mencing at the point marked A and A' on the sketch, I would build two 
piiraliel lines of 4-inch sheet piling, securely braced, 60 feet apart, and 
700 yards in length. The object of these is to form a revetment or 
defence lor the improved channel- way. I would then apply the dredge, 
a.nd deepen this way to 5 feet — an ample amount of water for the pur- 
poser, of the river navigation. The stnicture should not be connected 
Avith the main land at all, and should interfere as little as possible with 
the discharge of the floods. It should be carried to a height of but 2' 6'' 
above low-water mark. It is thought that, while it is probably as 
economical a device as can be applied, it w^ill afford the greatest per- 
manent depth and protection to the channel-w^ay. The continued pas- 
sage of boats through the pass contributes materially to keep it free 
from silting up; the worm does not affect it; it is exposed to no action 
of storms, and requires no great strength, while, at the same time, it 
offers little or no impediment to the discharge of drift and alluvions 
from the river. Its course is veiy neiu-ly coincident with the present 
channel-way. 

The following estimate is presented as a basis of appropriation : 
For improving the bar of Tnnity river : 

Carmichael & Osgood's excavator $6,200 

Scows 1,200 

One month's dredging 1,092 

Job boat 1,000 

Repairs, workmanship, &c 2,000 

Office 1,200 

84,000 feet 4-inch plank, at $22 per M 1,848 

400 piles, at $1 per pile 400 

4,000 feet of 6-inch plank, at $22 per M 88 

Steam pile-drivers 2,500 

Contingencies 1,200 



For improving Trinity river, as follows : 



18,728 



.20hands,at$lperday..$20 00 

Overseers 6 00 

Engineer 3 00 

Assistant 2 00 

Carpenter 2 60 

Cook 1 00 

6 hands, at$I 6 00 

Pffot 3 00 

Steam 3 00 

Subsistence 8 00 



6 months' low- 
water work,at 
S54i per day, 
say 180 d'ys. $9,810 

Add J for office, 
tools, repairs, 
contingencies, 
&c 3,270 



13,080 



13,080 



Total estimate for Trinity river and bar 31,808 

It is to be remarked that this estimate implies that a snag-boat is 
already purchased for this coast, otherwise the amount should be in- 
creased by $10,000. 

I remark, again, the improvement of the upper river is entirely 
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secondary to that of the bar ; and this is best shown by the lact that 
there are at this time seven steamboats engaged upon the river in spite 
of the difficulties ; three of them are now on their return from a point 
650 miles from the mouth. The Trinity is the deepest and least- 
obstructed river in the State of Texas. lis size, length, and depth, 
and the s(*ction of country through which it flows, entitle it to conside- 
ration. I have endeavored to accommodate my estimates to the prices 
of labor and materials. Judicious economy and great energy are re- 
quired in the expenditure and application of the means appropriated. 
I have the honor to be, General, your most obedient servant, 

WM. H. C. WHITING, 
Lieutenant of Engineert. 
Gen. J. G. Totten, 

Chief Engineer U. 5., Washington. 



APPENDIX A F. 

Indianola, Texas, August 31, 1853. 

Sir: I have the honor to submit the following report of the result of 
my examinations of the San Antonio river, Texas. 

The San Antonio river rises about four miles above the city of San 
Antonio. The Olmis, or Alemis, falls into it a short distance below the 
source, but furnishes an inconsiderable amount of water. The springs 
about the head maintain a constant supply of water, giving the river, 
even at its lowest stages, a current of three to four miles per hour. 

The Medina, Cibolo, and Menanhilla, are its largest branches, and 
the only ones of much size. 

The bed of the river between the city of San Antonio and Goliad is 
quite diverse in its character, sometimes quite uniform, and of coarse 
sand; at the shoals, which are very numerous, of coarse gravel; at 
the falls, of which there are many, beds of soft limestone, extending 
across the bed of the river. Between the points above mentioned the 
difference of level is 4S0 feet, and the frequency of shoals and falls 
would render any improvement perfectly useless, unless the system of 
slack- water navigation were adopted. To this there are many grave 
objections. First, it is not desired by the people ; and, secondly, the 
great rapidity of the current, the extreme narrowness of the streams^ 
seldom as much as eighty feet wide — the numerous and sharp turns, 
the sudden rises to which it is subject, the Medina and Cibola fre- 
quently rising in a few hours from twenty to forty feet, would involve 
an immense outlay of time and money not at all commensurate with 
the advantages to be derived. Were locks built, the excavations 
necessary to permit waste-weirs to be constructed, together with those 
necessary to permit the passage of a boat around the points, would 
give the work a character more resembling the construction of a canal 
than improving the navigation of a river. 

It is therefore my opinion that it would be unadvisable to attempt 
improving between San Antonio and Goliad. 

From Goliad to the sea the river has quite another character. The 
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bed is of coarse sand, and extremely unilorm in width and depth. It 
passes through a level prairie, which comes to the very brink of the 
stream, until, after passmg Pagan's island, you find characteristic river 
"bottom" land. One peculiarity of the bed is worthy of notice, via: 
that on points where you would naturally look for bars or shoals, none 
appear, the bank sloping 1-1, and the same depth of water at the 
point as in the bed. The width ranges between one hundred and one 
nundred and fifty feet; the soundings from twelve feet to three, the 
latter depth at only a few places. The bends are sufficiently gentle 
to permit a boat of eighty feet in length to round the points without 
difficulty. 

The principal obstructions to the navigation at present are, a fall 
two miles below the town ol Goliad, a raft at the head of Pagan's 
island, one at the fork of the two mouths, and overhanging timber; 
there are no snags or sawyers of any account, the coarse sandy bottom 
not retaining them as the muddy or clayey bottoms of rivers generally 
do. 

The fall of Goliad is two feel, over a distance of about fifty yards; 
a bed of soft limestone crossing the river, makes the faU. To enable 
boats to go into the town of Goliad, this would have to* be removed. 
The basin above has sufficient depth to permit it, and as it is com- 
posed of soft limestone, easily cut with an axe, a channel of three feet 
m depth could be cut through. Ten men could perform the labor in 
one month at a proper stage of the water ; but knowing the trouble 
of working in the water, unforeseen delays, &c., I put the whole 
expense at $1,000. A slight rise in the river overcomes the fall, so 
that it appears to be only a rapid. I found the fall, by level, to be 
one foot five inches, but the river was up a few inches at the time. 

The raft at Pagan's island is three hundred' yards long, fifty of which 
is solidly wedged against the upper end of the island; this I do not 
consider as presenting, at present, any great difficulty in removing. 
As there has oeen no accumulation of earth upon or in it, the moment 
the few tie-logs are cut and removed, the whole mass is afloat. 

In removing it I would leave the left-hand channel closed, tha the 
concentration of water in the other might widen it. 

The raft near the mouth is about three hundred yards long, entirely 
afloat, and presents no difficulty whatever in removing. 

The overhanging timber is abundant; but as no n^essity exists ior 
goin^ any distance from the brink in clearing, the ban* not caving, pU 
mat IS required is to cot such trees as overhang. Such as are Ukely 
to Ml should be trimmed and girdled ; whenever they fall they will he 
diy or rotten, and will float away. 

At the mouth is an extensive mud-flat, over which there is seldom 
over three feet, sometimes much less; but the mud being very soft, by 
staking out a channel permanently and running it with a sbamer, there 
would always be enough water for such a class of boats as could navi- 
gate the river. 

Part ii— 37 
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Estimate for improving to Goliad. 

Snag-boat and machinery $10,000 

The Colorado snag-boat would probably, at the expiration 
of her services in the Colorado raft, answer very well: if, 
therefore, she could be used, this item could be reduced one 
half. 

Three months' work with snag-boat — 

Captain $100 

Running engines 200 

Fuel 300 

Eight deck hands 240 

Contingencies 160 

1,000 = 8,000 

Cutting channel through falls at Goliad 1,000 

Clearing overhanging timber, 60 miles, $80 per mile. - . . 4,800 
Contingencies 600 

Total 19,300 

Respectfully submitted : 

W. H. STEVENS, Lieut. U. S. Eng's. 
Brig. Gen. Joseph G. Tottbn, 

Chief Engineer^ Washington^ D. C. 



APPENDIX A G. 

Supply of uxUer to the cities of Washington and Georgetot/m. 

The report of Capt. Meigs for supplying the cities of Washington 
and Georgetown^ with an unfailing and abundant supply of water was 
presented on the 12th of February 1853, and printecl by order of the 
Senate, in Executive Document No. 48, 32d Congress, 2d session. 

The Crreat Falls project was approved as follows, viz : 

Engineer Department, June 28, 1853. 

The project for an aqueduct from the Great Falls of the Potomac, 
here delineatedgand as explained in the report of Capt Meigs, dated 
February 12, l9o3, with such deviations from the trace here given as 
local ciFcumstances may, on more minute examination, demand, is 
approved, and is respectfully recommended to the President of the 
United States for adoption. 

I moreover particularly recommend the adoption of the conduit of 
nine feet diameter, suggested by Capt. Meigs, in pages 2d and 34 of 
his report. 

JOS. G. TOTTEN, 
Bt. Brig. Generalf and Col. Engineers. 
Recommended as above, to the President, for his approval* 

JEFFN. DAVIS, Secretary (f War. 
June 28, 1863. 
June 28, 1853. — ^Approved : 

FRANKLIN PIERCE, T 
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R^ort of operaiums in regard to the Washington Aqueductf during the yiar 
ending September 30, 1853. 

Congress having made an appropriation of five thousand dollars for 
the purpose of determining the best means of affording the cities of 
Washington and Georgetown an unfailing and abundant supply of good 
and wholesome water, this duty, in consequence of the death of Capt 
F. A. Smith, of the corps of engineers, was assigned to me by your 
orders of the 3d November, 1852. 

I proceeded at once to make the necessary examinations and sur- 
veys; and had the honor to make, on the 12th February following, 
to Brig. Gen. J. G. Totten, Chief Engineer, a report, in which I exam- 
ined and estimated these several projects, and recommended, as the 
only suitable and unfailing source, the Great Falls of the Potomac. 

This report was printed by order of the Senate, and an appropriation 
of $100,000 was made for commencing the work upon such plan, and 
firom such source, as the President of the United States might approve ; 
and providing that if the water should be drawn from any source 
within the limits of the State of Maryland, the consent of that State 
should first be obtained. 

Application was immediately made to the State of Maryland, which 
by its law of 3d May, 1853, granted the desired consent, and also ma,de 
provision for the appraisal and condemnation of land needed for the 
use of the aqueduct, and ceded jurisdiction over all lands to be ac- 
quired for this work. 

This law was to take effect upon the United States agreeing to such 
conditions as the Chesapeake and Ohio Canal Company might con-: 
sider necessary to secure the canal from injury in carrying into effect 
any plan that might be adopted by the United States. 

The Chesapeake and Ohio Canal Company, at the annual meeting of 
their stockholders, approved of the arrangements made between the 
United States agents and their board of directors, and upon the 28th 
June, 1853, the President of the United States decided to adopt the 
Great Falls of the Potomac, and the larger size of the aqueduct, recom- 
mended in my report. 

A party had been in the field for some time making examinations 
along the line, with a view to obtaining by purchase the right of way ; 
but I found that there was no prospect ot agreement with the land 
owners as to the amount of compensation to which they would be just- 
ly entitled, and I requested the counsel of the United States to make 
arrangements for appraising and condemning. This course I under- 
stood, too, would be generally acceptable to the land owners, who were 
"willing to commit their interests to a jury sworn to do justice to both 
parties. 

Considerable delay was caused by there being no legally qualified 
sheriff in the county of Montgomery. 

After some time this obstacle was removed by the resignation of the 
incumbent, and the issue, by the governor, of a new commission. The 
necessary notices were issued immediately, and the first jury assembled 
upon the lands of Burgess Willet, esq., on the 10th September, at the 
expiration of the ten days* notice required by law, and appraisedthe 
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value of the tract of land which will serve for the northern abutment 
of the dam, and the commencement of the aqueduct, at $400. This 
sum has been paid, and the land is the property of the government 

A second jury met upon the lands of J. W. Anderson, esq., and ap- 
praised the portion required for the aqueduct line, at $625. Two other 
small tracts for quarries were valued at $625 each. 

These two condemnations give us the necessary right of way for 
about Ij mile, at a cost of $1,025. 

The delays occasioned by the procuring of these laws, and the want 
of a sheriff qualified to issue the necessary legal notices, prevented our 
obtaining title to any land before the sickly season set m. All those 
employed on the surveys were attacked, so that the party was at one 
lime entirely disabled, and withdrawn from the field. 

I considered that it was most advisable, therefore, not to attempt to 
collect any considerable force until the approach of cold weather 
should remove all apprehension of sickness. Preparations have been 
made in Washingon and Georgetown, by preparing tools and machinery, 
for a vigorous prosecution of the work as soon as the sickly season is 
over, which will be about the beginning of November. Quarters f<^ 
the large force to be employed on the dam and in the vicinity of the 
falls, were framed and prepared in Georgetown. The iron work for 
derricks and the necessary masonry and quarry tools were partly pre- 
pared in the machine-shops of Washington, and partly by the smiths 
employed in Washington for the aqueduct. The frames of the quar- 
ters, lime-houses, &c., have been sent up to the fells ; and though the 
carpenters employed there have suffered from sickness, they will be 

ready by the twoe it will be safe to collect a force there. 

• • • • 

Respectfully submitted : 

M. C. MEIGS, 
£laptain of Engineersj in charge of Washington Aqueduct 

and Extension U. S. Capitol. 
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COMPENDIUM OP THE BEPORT OF THE COLONEL OP ENGINEERS. 
1. System of permanent fortifications. 

The grants made at the last session of Congress are all in the course 
of application by the officeis respectively in chaige — the operations 
having been vigorously pressed, wjiere not delayed or prevented by 
prevailing sickness. Five officers of engineers were sent to California, 
to unite with a sixth, already there, in commencing and prosecuting the 
defence of San Francisco. They have lost no time m making the surveys 
indispensable to a proper location of the fortifications, in putting up tne 
temporary buildings necessary for the accommodation of workmen, 
levelling sites to receive masonry, &c. The chief engineer there has 
sacrificed his life to his efforts to urge forth these works. A successor 
has been ordered to the spot; and, in the mean time, the officers pres- 
ent will do the utmost to lessen the consequent delay. 

The fi>rtifications provided for at the last session of Congress are all 
of them important works, not only greatly needing the grant then 
made, but also those solicited in the estimates now sent up ; but there 
are other defences, upon vital points of seacoast and interior frontiers, 
which equally demand further support from Congress. And the report 
presents, as briefly as may be, considerations £)r urging forward all 
the defences now under construction or repair, on the grounds that all 
the interests thus to be protected are of great value; that the proposed 
means are adequate; that they will be ready, reliable, and by far the 
cheapest; and that nothing in the growth of the country, — ^in the appli- 
cation of steam to naval uses, — ^in the use of the telegraph, of railroads, 
of improved implements of war, — ^will lessen the necessity of such 
fortifications as enter into our system, or change or modify their nature 
or form; but that, on the other hand, it is undoubtedly true, as shown 
by the great addition recently made to their seacoast defence by nations 
long practised in maritime warfare, that these inventions and improve- 
ments have greatly increased the necessity for those defences, and en- 
hanced their importance. 

It is earnestly hoped that Congress will not withhold the appropria- 
tions asked for in the estimates, based as they are on the supposition 
of a merely moderate progress. Whenever political events snail indi- 
cate that war may be pending, or probable at no distant day, it will be 
indispensable greatly to augment several of the items. 

2. Military Academy. 

The report of the Board of Visitors exhibits the opinions of a number 
of well-informed men, assembled from varioiw parts of the country, on 
the condition and requirements of the academy. 

The importance of extending the course of*^ instruction to five years 
has heretofore been set forth by the Board of Visitors, and in the annual 
reports of this department. I desire again to add my conviction of the 
resulting advantages, to the favorable opinion of the present board, and 
to express the hope that the extension will be consummated. 
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3. Carps of Engineers. 

The deficiency in the number of engineer officers heretofore set forth 
in my annual reports is more sensibly felt every day. It can only be 
safely remedied by gradual additions to their number, and this requires 
a prompt and immediate commencement. The high and varied quali- 
fications of an engineer officer, though based upon his education and 
training at West Toint, are only perfected in the practical school ot 
active duty, on which he enters as soon as he leaves the academy, 
and in which he continues incessantly occupied thereafter. Practice 
in constructing, control and organization of men, application of theoreti- 
cal knowledge, with continual new acquirements, knowledge of prices 
and materials, purchases and contracts, large disbursements, prompt 
and exact accounts, all are essential, and necessitate time and labor 
for their acquisition. Only from the source and through the channel 
specified can these qualifications be had. 

Of the forty-three officers now commissioned in the corps, fifteen 
are employed in the Engineer department, at the Military Academy, 
in the Coast Survey, and in constructing public buildings : six of the 
younger graduates are without much experience. Six officers are 
employed in California on the Oregon route and the Texas frontier; 
leaving on this side of the continent but sixteen to conduct operations 
on more than forty fortifications, upwards of thirty works of river and 
harbor improvement, to serve as inspectors or constructors of light- 
houses, and members of two boards of engineers. It is evident fit>m 
this that an addition to the strength of the corps is indispensable. 

Your attention is also invited to the advantage of increasing the 
number of sappers and miners. Of the present company, one detach- 
ment is in the field on the Texas fi-ontier ; another is engaged on ihe 
Pacific railway exploration ; and a third is on duty with the Coast 
Survey. The remainder of the company at West Point only suffices 
for the instruction of the cadets in practical field engineering, and lor 
the preservation of the engineer train in store there. An additional 
company will affi)rd the means of furnishing a few engineer soldiers at 
each of the fortifications, whose duty it wiU be at all times to exercise 
professional care over the work ; and will also enable us to have a 
detachment prepared to accompany the engineer and ponton train to 
the field, in the event of a requisition for its immediate services being 
made. 

4. Harbors and rivers. 

The execution of that portion of the works and surveys for river 
and harbor improvements provided lor in the act of 30th August, 
1852, which lies on the Atlantic and Gulf coasts, was assigned to this 
department. 

The duties were accordingly distributed among the officers of the 
corps— having regard to their occupations then in hand — ^with a view 
to their efficient and prompt prosecution. 

In some cases, it has been found that the phraseology of the law 
must be altered before the grant can be applied to the object deaigoecl ; 
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while in others, a careful examination of the locality has led to doubts 
whether the improvement is necessary or practicable; others have been 
hindered and retarded by the sickness of the country, the great demand 
for niachinery, or the unreasonable pretensions of contractors. The 
deficiency of officers, compared with the varied and wide-spread duties 
intrusted to them, has been an increasing embarrassment. Most of 
the works, however, are in active progress: some of the most import- 
ant are completed to the extent of our means, and others are approach- 
ing completion. 

Many of the surveys directed have been executed ; and the results, 
including projects for improvement where these were found advisable, 
are received, and are available for the future action of Congress. 

6. Pontanrbridge train. 

Reference is made in the engineer report to the necessity of an 
appropriation for making repairs and supplying deficiencies in the 
ponton-bridge train now stored at West Point, so that there may 
always be on hand a bridge in condition for immediate use. This can 
be done at a moderate expense, the engineer company being charged 
with its preservation. 

6. Supply ofnoater to the cities of Washington and Georgetoum* 

Surveys have been made and plans adopted by the President of the 
United States for bringing water from the Great Falls of the Potomac. 
Right of way to a part of the route has been secured, and preparations 
have been made for vigorous operations as soon as the sickly season — 
which has delayed them — shall have passed away. All circumstances 
are reported favorable to the execution of this important woik, and to 
a rapid completion of it. 

The engineer officer in charge considers that during the next year 
he could apply, with great advantage, $1,000,000, provided one-half 
of that sum could be made applicable to the last halff^the^^al year 
ending June 30, 1854, and the other half to the year jirlRg June 
30, 1866. 
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